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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide new 
polysiloxane salt substantially non-volatile with excellent 
electrification transportation ability, and a new electrolyte 
composition containing salt, and to provide an 
electrochemical battery comprising the electrolyte 
composition and having excellent durability and ion 
conductivity, a photoelectrochemical battery with 
excellent durability and optical transfer characteristic, 
and a nonaqueous secondary battery not lowered in 
battery capacity and having excellent cycle property. 
SOLUTION: This electrolyte composition is 
characterized by containing the salt that has in structure 
an atomic group expressed by general formula (I); an 
anion part formed by dissociating proton from one 

selected out of sulfonamide, a disulfon imide, N-acyl sulfonamide, alcohol, phenol and 
sulfonic acid; and a cation part which is metal ion and/or organic cation belonging to the group 
I or group II of the periodic table. The electrochemical battery contains electrolyte 
composition. 
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♦NOTICES * 

Japan Patent Office is not responsible, for any. 
damages caused by the use of this translation. 

1 .. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. * * * * shows the word which can not be translated. 
3. In the drawings,, any words are not translated. 

CLAIMS = 
[Claim(s)] " 

[Claim 1] The electrolyte constituent characterized by containing the salt which has in structure the 
anion section which a proton comes to dissociate from at least one among the atomic group expressed 
with the following general formula (I), a sulfonamide and disulfon imide, N-acyl sulfonamide > 
alcohol, a phenol, and a sulfonic acid, and the cation section which is the metal ion and/or the organic 
cation belonging to the 1 st group of a periodic table, or the 2nd group. 
[Formula 1] 



k 

-ma c i ) 

In the aforementioned general formula (I), Rl and R2 express an alkyl group, an aryl group, or an 
alkoxy group, n expresses three or more numbers. 

[Claim 2] The electrolyte constituent according to claim 1 whose aforementioned salt is a salt 
expressed with the structure of either the following general formula (EH-a) and the following general 
formula (m-b). 
[Formula 2] 



R 



I n I I n I 

"2 "2 R 2 R2 

-«SC(lll-a) -tt^(lll-b) 

In the aforementioned general formula (HI-a) and the aforementioned general formula (DI-b), Rl and 
R2 express an alkyl group independently, respectively. XI and X2 express the aforementioned cation 
section independently respectively. Even if XI and X2 are mutually the same, they may differ. LI. and 
L2 express the divalent connection machine containing the alkylene machine. Yl and Y2 express the 
substituent containing the aforementioned anion section. Even if Yl and Y2 are mutually the same, 
they may differ. R3 expresses the alkyl group which is not replaced [. substitution or ]. n expresses 
three or. more numbers. 

[Claim 3] The above Rl and R2 is the alkyl groups of the carbon atomic numbers 1-3, and it is the 
divalent connection machine by which the above LI and L2 is respectively expressed independently 
with either -(CH2) 3- and -(CH2) 30CH2CH2-. The electrolyte constituent according to claim 1 or. 2 
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which is a substituent containing the anion section to which Yl and Y2 are respectively expressed 
with the structure of either the following general formula (TV-a) and a general formula OV-b> 
independently. 7 



[Formula 31 

© 0 
RsSOgN- RsSQaNSOa- 



HWdHfl -*St(IV-b) 

In the aforementioned general formula (TV-a) and a general formula (TV-b), R5 expresses the alkvl 
group of the carbon atomic numbers 1-3. 

[Claim 4] An electrolyte constituent given in either of the claims 1-3 whose aforementioned cation 
sections are lithium ions. 

[Claim 5] An electrolyte constituent given in either of the claims 1-3 whose aforementioned cation 
sections are either among the cation sections expressed with a general formula (Il-a), a general 
formula (H-b), and a general formula (H-c). 
[Formula 4] 



N N 



H»5fc(ll^c) 

In the aforementioned general formula fll-a), Qyl expresses the atomic group which can form the 
aromatic cation of 5 member rings or 6 member rings with a nitrogen atom. Ryl expresses the alkyl 
group or aBcenyl machine which is not replaced [ substitution or ]. In the aforementioned general 
formula (H-b), Ayl expresses a nitrogen atom or the Lynn atom. Ryl, Ry2, Ry3, and Ry4 express the 
alkenyl machine which is not replaced [ the alkyl group which is not replaced / substitution or / 
substitution, or ] Moreover, two or more may form the un-aromatic ring which connects mutually 
and contains Ayl among Ryl, R y2 , Ry3, and Ry4. In the aforementioned general formula (H-c), Ryl, 
Ky2, Ky3, Ry4, Ry5, and Ry6 may express the alkenyl machine which is not replaced [ the alkyl 
group which is not replaced / substitution or /, substitution, or ], among those two or more may 
connect them mutually, and they may form a ring structure. The compound expressed with the 
aforementioned general formula (H-a), a general formula (H-b), and a general formula (H-c) may form 
a polymer through Qyl, or Ryl -Ry6. ' J 

[Claim 6] The electrochemical cell characterized by including the electrolyte constituent of a 
publication m either of the claims 1-5. 

[Claim 7} The non-water rechargeable battery characterized by including the electrolyte constituent of 
a publication in either of the xlaims J -5. 

[Claim 8 J The photoelectrochemical cell characterized by having the charge transfer layer which 
contains theelectrolyte constituent of a publication in either of the claims 1-5, a photosensitive layer 
containing the semiconductor by which sensitization was carried out with coloring matter and a 
counterelectrode. 6 ' 

[Claim 9] The polysiloxane salt characterized by what is expressed with the structure of either the 
following general formula (Hl-a) and the following general formula (Hl-b) 
[Formula 5] 
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-«5t(MI-<0 



In the aforementioned general formula (Tll-a) and the aforementioned general formula (EH-b), Rl and 
R2 express the alkyl group of the carbon atomic numbers 1-3 independently respectively. XI and X2 
express a lithium ion. LI and L2 express the binary connection machine respectively expressed with 
either. -(CH2) 3- and -(CH2) 30CH2CH2- independently. Yl and Y2 express the substituent 
containing the anion section respectively expressed with the structure of either the following general 
formula (TV-a) and a general formula (TV-b) independently. R3 expresses the alkyl group which is not 
replaced [ substitution or ]. n expresses three or more numbers. 



In the aforementioned general formula (IV-a) and a general formula (TV-b),. R5 expresses the alkyl 
group of the carbon atomic numbers 1 -3 . 

[Translation done.] 



[Formula 6] 
0 

RsSOaN- 



0 

R 5 S0 2 NS0 2 - 
-»*{IV-b) 



..7tran_web_cgi_ejje?u=http%3A%2P/o2Fwww6.ipdU.jpo.go.jp%2FTokuji^^^^ 



Page 1 of 36 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

predsefy CUment ^ ^ ****** by com P uter - So the translation may not reflect the original 

2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the electrochemical cell 

2? 6 CClJ ; 0lyte T^?,* 11 C ° ntainS a Cel1 ' 3 new M * ^er electrochS^Lce 
Sll ? X r , Salt (3n electrol y te salt " ma y be "lied below), and the salt concerned * nST 

SSI h t ? i ^ T^T C ° nCemed eSpedall y a ^^ous electrolyte recharged 
battery, and a photoelectrochemical cell about a polysiloxane salt, an electrolyte constituent an 

[0002] a n ° n " Water rec bargeable battery, and a photoelectrochemical cell. 

[Description of the Prior Art] The electrolyte used for electrochemical cells, such as a non-water 

t ^ ^ 3 ^r 1 ? T ttCr sensiti2ation solar battery, is a medium which has the 
function (it is called ionic conduction) to convey the ion to inter-electrode, including the ion 
according to the purpose For example, with the lithium secondary battery which is me representation 
f* n0n -J ater ^bargeable battery, the conductivity of iodine ion and iodine trimer ion poTes 

oT^u v In r 1 " Pr0Wem by C0l0ring matter ^tization solar battery. In these 
cells, generally, although many solution systems with high ion conductivity are used as an electrolyte 
there is a problem of an exhaustion of the solvent at the time of including m a cell and iZe 
reducing the endurance of a cell. That is, when the electrolyte which used the common low-molecular 

me liquid spill deteriorates. Moreover, m order to seal a solution in a hthium secondary battery a 

[0003] In order to conquer the fault of the aforementioned solution system electrolyte, various 
electidytes are proposed in recent years, although the fall of ionic conductivity does not drop a cell 
performance small to a solution system electrolyte, the so-called gel electrolyte which made die 
solution electrolyte permeate a polymer matrix has the problem obtained and said, if volatilization of 
tiie°^ Ca 7 0t Ulh i bited ^pletely Moreover, although the polymer electrolyte wMchfesdved 
thesalt in polymer such as a polyethylene oxide, is expected as what solves the problem of a somtion 
system electrolyte, it has the problem that ionic conductivity is not yet enough 
[0004] On the other, hand, although the method using the so-called quality of molten salt electrolysis 
which used the salt of a liquid as the base at the room temperature is learned, since a bw-bXg 
point compound is not included, while it is effective in preventing degradation of the cell 

y v ™ latl ^ on > since ******* * high, generally there is a problem of a low in charge 
^asportation ability .For example, although an opposite anion is room temperature fused salt with 

, md PyndmiUm 531X5 U( l uefied at a roo * temperature, such as BF4- and 2 
(CF3S02)N-, and it is proposed as an electrolyte for hthium ion batteries, an electrolytic mechanical 
strength and ion conductivity conflict, and when own viscosity of fused salt was raised, or it is the 
means of making polymer contain etc. and a mechanical strength is strengthened, the fall of ionic 
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conductivity is seen. Furthermore, in the above electrolytes, ion conductivity temperature dependence 
is large and there is a problem that especially the ion conductivity in low temperature is inadequate. 
[0005] By the way, although compound solar batteries, such as a single-crystal-silicon solar battery, a 
polycrystal silicon solar cell, an amorphous-silicon solar cell, a cadmium telluride, and selenium-ized 
indium copper, are set as the object of utilization or research and development, the photovoltaics 
which transform a light energy into electrical energy need to conquer troubles, such as reservation of 
a manufacturing cost and raw material, and the length of an energy pay back time, when making it 
spread. On the other hand, although many solar batteries using the organic material which pointed to 
large-area-izing or low-pricing are also proposed until now, a conversion efficiency is low and there 
is a problem that endurance is also bad. 

[0006] In such a situation, the technology of a photoelectrochemical cell using the optoelectric 
transducer (it abbreviates to a coloring matter sensitization optoelectric transducer henceforth) using 
the oxide semiconductor by which sensitization was carried out to Nature (the 353rd volume, the 
737-740th page, 1991), U.S. JP,4927721,B, etc. with coloring matter, and this was indicated. This 
cell consists of the optoelectric transducer, charge transfer layer, and counter electrode which 
function as a negative electrode. An optoelectric transducer consists of a conductive base material 
and a photosensitive layer, and a photosensitive layer contains the semiconductor with which coloring 
matter stuck to the front face. A charge transfer layer consists of a oxidation reduction object, and 
bears charge transportation between a negative electrode and a counter electrode (positive electrode). 
In the photoelectrochemical cell proposed by the above-mentioned patent, the solution (electrolytic 
solution) which uses salts, such as potassium iodide, as an electrolyte as a charge transfer layer was 
used. This method is cheap and it is a problem for a photoelectric conversion efficiency not to fall 
remarkably by evapotranspiration of the electrolytic solution and exhaustion, if it is used over a long 
period of time, although it is promising, or to stop functioning as a cell in that a comparatively high 
energy conversion efficiency (photoelectric conversion efficiency) is obtained. 
[0007] The method of using as an electrolyte the imidazolium silt which is a low melting point 
compound as the exhaustion prevention method of the electrolytic solution at WO 95/No. 1 8456 is 
indicated to such a problem. Since according to this method water and the organic solvent which 
were used as an electrolytic solvent were unnecessary or little and ended conventionally, although the 
improvement of endurance was found, endurance is still inadequate. Moreover, when the 
imidazolium salt was made into high concentration, while viscosity became high, charge 
transportation ability fell, and there was a problem that a photoelectric conversion efficiency became 
low. Furthermore, there is the method of using a thoria ZORIUMU salt as an electrolyte, and there is 
the same problem as an imidazolium salt also in this method. 

[0008] In order to conquer the fault of a solution system electrolyte also in the electrolyte used for 
electrochemical cells, such as a non-water rechargeable battery, the electrolytic solid state (polymer 
electrolyte) is studied in recent years. Although the polymer electrolyte which dissolved the salt in 
polymer, such as a polyethylene oxide, is expected as what solves the problem of a solution system 
electrolyte, ionic conductivity is not yet enough. Moreover, generally the ion transference number (in 
the case of a lithium secondary battery, it is the lithium ion transference number) which is one of the 
important electrolytic properties in the polymer electrolyte mainly reported so far is a low. therefore — . 
for example, the actual condition is that it is difficult to include in the goods with which a charge and 
discharge current decreases with time, and causes problems, such as causing the fall of capacity, and 
with which in the case of a lithium secondary battery it is flexible 
[0009] 

[Problem(s) to be Solved by the Invention] this invention solves the problem in the aforementioned 
former, and makes it a technical problem to attain the following purposes. Namely, this invention 
offers the new electrolyte constituent containing the new polysiloxane salt and this salt which did not 
volatilize substantially and were excellent in electrification transportation ability, does not reduce 
further the electrochemical cell which was excellent in endurance and ion conductivity including this 
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electrolyte constituent, the photoelectrochemical cell excellent in endurance and the optical transfer 
characteristic, and cell capacity, and aims at offering the non-water rechargeable battery which was 
moreover excellent in the cycle property. 
[0010] 

[Means for Solving the Problem] The aforementioned The means for solving a technical problem is 
as follows. 

<1> It is the electrolyte constituent characterized by containing the salt which has in structure the 
anion section which a proton comes to dissociate from at least one among the atomic group expressed 
with the following general formula (I), a sulfonamide and disulfon imide, N-acyl sulfonamide, 
alcohol, a phenol, and a sulfonic acid, and the cation section which is the metal ion and/or the organic 
cation belonging to the 1 st group of a periodic table, or the 2nd group to 
[0011] 
[Formula 7] 
ft 



-f f — o-} 



HttSCCl) 

[0012] In the aforementioned general formula (I), Rl and R2 express an alkyl group, an aryl group or 
an alkoxy group, n expresses three or more numbers. 

[0013] <2> The aforementioned salt is an electrolyte constituent given in the above <1> which is the 
salt expressed with the structure of either the following general formula (Hl-a) and the following 
general formula (TH-b). 
[0014] 
[Formula 8] 



I Xz r f 



i— l,- 

R 2 " R 2 

-**(MI-a) HftStCIII-b) 



[0015] In the aforementioned general formula (IH-a) and the aforementioned general formula (Ol-b) 
Rl and R2 express an alkyl group independently respectively. XI and X2 express the aforementioned 
cation section independently respectively. Even if XI and X2 are mutually the same, they may differ. 
LI and L2 express the divalent connection machine containing the alkylene machine. Yl and Y2 
express the substituent obtaining the aforementioned anion section. Even if Yl and Y2 are mutually 
the same, they may differ. R3 expresses the alkyl group which is not replaced [ substitution or ]. n 
expresses three or more numbers. 

[0016] <3> The above Rl and R2 is the alkyl groups of the carbon atomic numbers 1-3 It is the 
divalent connection machine by which the above LI and L2 is respectively expressed independently 
with either -(CH2) 3- and -(CH2) 30CH2CH2-. Yl and Y2 are the above <1> which is a substituent 
containing the anion section respectively expressed with the structure of either the foUowing general 
formula (TV-a) and a general formula (IV-b) independently, or an electrolyte constituent given in <2>. 
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[0017] 

[Formula 9] 

0 © 
RsSOaN- RsSOaNSOa" 

-*iS(l¥-a) Hft«(IV-b) 

[00 1 8J In the aforementioned general formula (TV-a) and a general formula (TV-b), R5. expresses the 
alkyl group ofthe carbon atomic numbers 1-3. 

[0019] <4> The aforementioned cation section is an electrolyte constituent given m either ot <J> 

from the above <1> which is a lithium ion. _ 

[0020] <5> The aforementioned cation section is an electrolyte constituent given m either ot <J> 

from the above <1> which is either among the cation sections expressed with a general formula (H-a), 

a general formula <TI-b), and a general formula (II-c). 

[0021] 

[Formula 10] ~ 

*i ir 0 Ry« 

-flUtCll-a) Hft*t(H-b) HSSC(M^) 

r00221 In the aforementioned general formula (Il-a), Qyl expresses the atomic group which can form 
the aromatic cation of 5. member rings or 6 member rings with a nitrogen atom. Ry 1 expresses the 
alkyl group or alkenyl machine which is not replaced [ substitution or ]. In the aforementioned 
general formula (Il-b), Ay 1 expresses a nitrogen atom or the Lynn atom. Ry 1 , Ry2, Ry3 and Ry4 
express the alkenyl machine which is not replaced [ the alkyl group which is not replaced / 
substitution or /, substitution, or ]. Moreover, two or more may form the un-aromatic ring which 
connects mutually and contains Ay 1 among Ryl , Ry2, Ry3, and Ry4. In the aforementioned general 
formula (H-c), Ryl , Ry2, Ry3 , Ry4, Ry5, and Ry6 may express the alkenyl machine which is not 
replaced [ the alkyl group which is not replaced / substitution or /, substitution, or ], among those two 
or more may connect them mutually, and they may form a ring structure. The compound expressed 
with the aforementioned general formula (H-a), a general formula (O-b), and a general formula (H-c) 
may form a polymer through Qyl, or Ryl-Ry6. . + e 

[0023] <6> It is the electrochemical cell characterized by including the electrolyte constituent ot a 
publication in either of<5> from the above <1>. 

[0024] <7> It is the non-water rechargeable battery characterized by mcludmg the electrolyte 
constituent ofa publication in either of<5> from the above <1>. 

[0025] <8> It is the photoelectrochemical cell characterized by having the charge transfer layer which 
contains the electrolyte constituent of a publication in either of <5> from the above <1>, a 
photosensitive layer containing the semiconductor by which sensitization was carried out with 
coloring matter, and a counterelectrode. 

[0026] <9> It is the polysiloxane salt characterized by what is expressed with the structure ot eitner 

the following general formula (ffl-a) and the following general formula (Hl-b). 

[0027] 

[Formula 11] 
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F T Xl * 2 | 1 V X1 

-HitCl.ll-a> -«St(ll|-b) 

R S ^ 8 enera J formula OD-a) and the aforementioned general formula (Dl-b) 

RL and R2 express toe alkyl group of the carbon atomic numbers 1-3 independently respectively X I 
and X2 express a htomm ion. LI and L2 express the binary connection machine respectively 
expressed with either -(CH2) 3- and -(CH2) 30CH2CH2- independently. Yl and Y2?S the 
substituent containing the anion section respectively expressed with the structure of either the 
following .general formula (TV-a) and a general formula (TV-b) independently. R3 expresses me alkvl 
group^vhich is not replaced [ substitution or ]. n expresses three or more numbers. ^ 

[Formula 12] 

e 0 

RsSQaN- R 5 S0 2 NS0 2 - 
-*l5t<IV-a) -JKstUV-M 

[0030] In the aforementioned general formula (TV-a) and a general formula (TV-b) R5 expresses the 
alkyl group of the carbon atomic numbers 1-3 expresses toe 

[0031] 

^^T^ f ^ enti °? ] Hereafter * ^ P olvsa <«** salt of this invention, an electrolyte 

^ZS^S^ IS 3 rCChargeable ^ ^ a P^lectrochemfcal 

SS r eX P lamed - " e re > ? e el ^trolyte constituent containing the polysiloxane salt and this salt of 
this mvention is explamed in detail first. 

[0032] (A salt and electrolyte constituent) The electrolyte constituent of this invention is used for 
reaction solvents such as a chemical reaction and metal plating, a CCD (charge-coupled device) 

preferably used for a non-water rechargeable battery (especially uthium secondary battery) or the 
photoelectiochemical cell usmg me foUow^ 

* "? klVe ? i0n iS characteri2ed b y having in structure the anion section which a 
proton comes to dissociate fiom at least one among the atomic group expressed with the 

vZ7oT^f gm ^ OTm fl®* 3 sulfonamide "d di^Ifim imide, N-acyl sulfonamide, alcohol, a 
phenol, or a sulfonic acid, and the cation section which is the metal ion and/or the organic cation 
belonging to toe 1 st group of a periodic table, or the 2nd group. The electrolyte constituent of toL 

[0034] The atomic group expressed with the aforementioned general formula (I) contained in the salt 
mo™ rT 6XpreSS f d general fonnula ©>■ Ms mve ^on is explained in full de^afi 
ESl^ f ^ oUowin g more C ^y be called) are 1 -24 preferably, the " 

?oZ fl v hT g Tfu 0im ^ ®7 S6tting - R1 311(1 - - independent ~ alkyl group [ - 
Kb S T T? * * iS m ° re 4311 C [ MQ J more P referabl y isaLSghf chain- 

etovlh^ T P ^ 6 K a ? r ° Pyl bUtyl ^ A P^ a nexyl, an ocryl 2- 

^ ' , ^ n fet f dCCyl 2 ' heXyl d6Syl » hexadec ^ 0ctad ^> <^ohexyl 
ZfjlZ ? cyclohexyl], It is more than C [ 6-24 ] preferably, and is more than C [ 6-10 ] more 
preferably, aryl group [ - for example, phenyl and naphthyl] or alkoxy-group [ - more toan C [ 1- 
24 ] for example, a methoxy, ethoxy **. butoxy, octyloxy, methoxyethoxy one, methoxy PENTA 
(ethyloxy), acryloyl oxyethoxy, and pentafluoro propoxy] are expressed preferably Furthermore, these 
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[ Rl and R2 ] may have the substituent. as a desirable substituent It is more than C [ 1 -24 ] 
preferably, and is more than C [ 1-10 ] more preferably, alkyl group [ which may be replaced — You 
may be branched-chain even if it is a straight chain-like. For example, a methyl, ethyl, A propyl, 
butyl, i-propyl, i-butyl, a pentyl, a hexyl, An octyl, 2-ethylhexyl, t-octyl, a desyl, a dodecyl, 
Tetradecyl, 2-hexyl desyl, hexadecyl one, octadecyl, cyclohexyl methyl and octyl cyclohexyl] and the 
aryl group (desirable - more than C [ 6-24 ], for example, a phenyl, — ) which may be condensing the 
ring even if it has replaced 4-methylphenyl, 3-cyano phenyl, 2-chlorophenyl, 2-naphthyl, the 
heterocycle machine that may be condensing the ring even if it has replaced (the nitrogen in a ring 
may form 4 class at the time of a nitrogen-containing heterocycle machine.) Preferably More than C 
[ 2-24 ], for example, 4-pyridyl, 2-pyridyl, 1 -octyl pyridinium-4-IRU, 2-pyrimidyl, 2-imidazolyl, 2- 
thiazolyl, and alkoxy-group [ — desirable — . more than C [ 1-24 ], for example, a methoxy, ~ Ethoxy 
** butoxy, octyloxy, methoxyethoxy one, methoxy PENTA (ethyloxy), acryloyl oxyethoxy and 
pentafluoro propoxy] and an acyloxy machine (desirable - more than C [ 1-24 ], for example, 
acetyloxy, — ) benzoyloxy one and an alkoxy carbonyl group (desirable - more than C [ 2-24 ], for 
example, a methoxycarbonyl, — ) Ethoxycarbonyl, a cyano group, a fluoro machine, an alkoxy 
carbonyl group, a cyano group, and polymerization nature machines (preferably a vinyl group, an 
acryloyl machine, a methacryloyl machine, a styryl machine, a cinnamic acid residue, etc.) are 
mentioned. In the aforementioned general formula (I), n expresses three or more numbers. 
[0036] The anion sections which constitute the salt of a <anion section> this invention are a 
sulfonamide, disulfon imide, N-acyl sulfonamide, alcohol, a phenol, and an anion, which a proton 
comes to dissociate from at least one among sulfonic acids. As the aforementioned anion section, a 
sulfonamide, disulfon imide, and N-acyl sulfonamide are desirable. 

[0037] As for the conjugate acid of the anion section, it is desirable that pKa is 1 1 or less, and it is 
more desirable that it is seven or less. 

[0038] When the cation section which constitutes the salt of a <cation section> this invention is a 
metal ion belonging to a periodic table 1 st (la) or the 2nd (Ha) group, unlike an oxy-alkylene 
machine, the atomic group shown by the general formula (I) does not interact with a cation strongly, 
but offers a flexible ionic conduction place from maneuverability being high. Thereby, the high ion 
transference number and high ion conductivity are realized. 

[0039] As the cation section which constitutes the salt of this invention, the organic cation expressed 
with either the aforementioned general formula (II-a), the aforementioned general formula (Il-b) and 
the aforementioned general formula (II-c) and/or a lithium ion are desirable. 

[0040] In the aforementioned general formula (II-a), Qy 1 expresses the atomic group which can form 
the aromatic cation of 5 member rings or 6 member rings with a nitrogen atom. Ryl expresses the 
alkyl group or alkenyl machine which is not replaced [ substitution or ]. 
[0041] In the aforementioned general formula (Il-b), Ayl expresses a nitrogen atom or the Lynn 
v atom. Ryl , Ry2, Ry3, and Ry4 express the alkyl group or alkenyl machine which is not replaced 
[ substitution or ]. Moreover, two or more of Ryl, Ry2, Ry3, and Ry4 may form the un-aromatic ring 
which connects mutually and contains Ayl _ 

[0042] In the aforementioned general formula (II-c), Ryl, Ry2, Ry3, Ry4, Ry5, and Ry6 may express 
the alkyl group or alkenyl machine which is not replaced [ substitution or ], among those two or more 
may connect them mutually, and they may form a ring structure. 

[0043] The cation expressed with the aforementioned general formula (II-a), the aforementioned 
general formula (Il-b), and the aforementioned general formula (II-c) may form a polymer through 
Qyl,orRyl-Ry6. 

[0044] In the aforementioned general formula (II-a), the composition atom of the atomic group Qyl 
which can form the cation of aromatic series 5 or 6 member rings with nitrogen is preferably chosen 
from carbon, hydrogen, nitrogen, oxygen, and sulfur. 

[0045] As 6 member rings completed by Qyl, it is a pyridine, a pyrimidine, a pyridazine, a pyrazine, 
and triazine, and is a pyridine more preferably. 
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[0047] Setting to the aforementioned general formula m »\ *u c 

b), and the aforementioned general KkflSTS/S & af °^, entloned formula (II- 

numbers (henceforth, more Ln C) ZTl 24^^ ^ ^¥ (^en if carbon atomic 
branched-chain, andyou may be ^t^vS?^ * 18 * StnUght chain -^ it may be 
fcealkenyl^ 

an octyl, 2-ethylhexyl, t-octyl a STtoK^S^?^ <J? Py ^ a P 611 * 1 ' a hex ^ 

cyclopentyl, polym^tion^^ deSyl 0Ctade ^ I » ^ohexyl, 

methacryloyl machine, a s3^ C nS^cTn2 * ^ ^ 30 mac ^, a 

branched-chain, even Fo^lT^T^'^^ <* ] <*» »*■ 

the alkyl group of more than C 3-18^r IheSSm^ ^ ^ com P oun d are expressed, 
preferably, and the alkyl group of mo^e^ 4 6 J^T 7°* ^ 2 " 18 is CX P ressed 
[0048] In the aforementioned geS formula ffll S T P f 6rably - 
the aforementioned general fcSiS^Sl^Sf,? STr* f fonnula ^ 
example of a desirable substiment, a^oina^ 

methoxy, ethoxy ** methoxyethoxy etc ,\ ^ gra ^ 311 (a 

(a methylthio -) Acyl group* S £ eZ S ^ *** ^ 311 ^ «*» ^Le 

machine and an acy'oxfes (StoeSnt" WnSSnv! 77^^ *0l a sulfonyl 
Sulfonyloxy machine, such as benzoy^onetSe tSS^Sml^T 1 - 7> 
such as toluenesulfonyloxy (diethyl phostLw eteW,^ ? ^ ^P 110 ^ 1 groups, 
etc.) and a carbamoyl group fN and N 22 u f f ? PS ^^o, benzoyl amide, 
propyl -), such as N-pSS^S^ 1 "> (a methyl, ethyl, and a 

cyclo propyl, butyl 2 c^boxvS » n *?l~ Tu ( Ph * Qyl tduyI > etc '>> 38 311 isopropyl, a 
imidazolyj; mranyl etcT dtaSSSj? ^ heterocycle machines (for example, pyddyl 

aforementioned 1 gener^ for^ general formula (M-a) or the 

[0050] m me afoimS genS^ 

substituents and homonynTwMc^ 8 ^ formula ^ R1 "* «c the 

cation section that ****^edW exI^S f * *l f Mnl ft>rmula ®~ X1 md and the 
^xpressmediva^ 

anion section mentioned above Evenlm a^ ^ Y1 311(1 Y2 ex P ress * e 

alkyl group which is not £i " ' ^ ^ ^ 113 ex P resses «" 

aforementioned general S^O^STl^ * T^f *"* ° r m0re numbers - 111 «« 
S-pwMchisnLep^ 

more-carbon number alkylene machine or a « i , 311(1 ^ M L1 and L2, a two or 

anion section expressed^ a -ntS SSffiS^? * ^ Y1 311(1 Y2 > 

[0051] gCneral f0imuia ^> from a general formula (IV-a) is desirable. 



[Formula 13] 
© 



RsCONSOj- ReNS0 2 - 
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[0052] R5 in a general formula (TV-e) expresses the alkyl group which is not replaced [ substitution 

or],anaryl group, oraheterocyclemachine Wagenerdfonnula(I-Va) 

r00531 As thl alkvl group aryl group, and heterocycle machine of R5, what was explamed m full 

the aforementioned general formula (TV-a) to the aforementioned general formula (IV-c), a fluorine 
substitution alkyl group is desirable, and a trifluoromethyl macliineand a Pe^uoro etiiyl ^group are 
still more desirable to it In the case of the aforementioned general formma(IV-d), me fluorine 
substitution alkyl group and the substitution, or the non-replaced phenyl group of more than C 1-5 is 
desirable. In the case of the aforementioned general formula (TV-e), the phenyl group which is not 
replaced [ substitution or ] is desirable. 

[0054] In the aforementioned general formula (ffl-a) and the aforementioned general formula (Hl-b), 
as for n, 3 to 30 is desirable, and 6 to 20 is more desirable. ^ trt+ u« 
[0055] Especially the desirable structure is asfollows as a salt of this mvenuon^amely, it sets to die 
aforementioned general formula (Hl-a) or the aforementioned general formula (^The above Rl 
and R2 is the alkyl groups of the carbon atomic numbers 1-3, and the above XI and X2 is lithium 
ions It is the divalent connection machine by which the above LI and L2 is respectively expressed 
independently with either -(CH2) 3- and -(CH2) 30CH2CH2-. Yl and Y2 are the salts expre^ed 
with the structure which is a substituent containing the anion section respectively expressed with the 
structure of either the aforementioned general formula (TV-a) and the aforementioned general formula 
(TV-b) independently. In.the aforementioned general formula (TV-a) and a general formula (TV-b), R5 
expresses the alkyl group of the carbon atomic numbers 1 -3 . 

[0056] Although the example of the salt which combined with below the anion structure of the salt 
used for the electrolyte constituent of this invention, cation structure, and them is shown, they cannot 
be combined arbitrarily and this invention is not necessarily limited to this. 
[0057] 

[Formula 14] x x 

CFjSOjN CHaCHjCHj-^-Si O— j Si CHiCH^-MSO^ 

CH 3 n CH 3 



n = «|10 (Tt^ffl) 



(P-1) X- Lf 

(P-2) X " CHr N ^ N ^H 2 CH 3 

( p - 4 ) X = CH3N(CH 2 CH 3 )3 



X 



CH 3 CH 3 

CFaSOjN-CH^HzO-CHaCHzCH^ SI O"^ |l CH 2 CHjCHi-OCH 2 CH 2 — NSO,CF 3 
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(P-5) 



X= Lr 



(P-6) X= , u -nQ 



(P-7) 



(P-8) 



0-< 



X = 4jC-^ V-C(CH3) 3 



[0058] 

[Formula 15] 
X 



V - + 

A ~ CH30CH2CH 2 N(CH 2 CH3)3 



CH 3 " CH 3 



(P-9) 



n=«10 



(P " 10) X= CH^ N '<>^ 

(P-11) 



(P-12) 



X= H 3 C-N + ^-CH3 




x = 



CHaN^HzCHJa 



(P13) x= L r 



< p - 14 > x= «cS^ 



CH, 



< P " 15 > x= H^Q 
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[0059] 
[Formula 16] 

X ch 3 p x 

-NSOj CH 2 CH 2 CH 2 -^— 1| O—j j>i CH&H&Hj-SOft—^'^ 

CH 3 CH 3 

(P-16) x= u . 

X- O 



CHaO-CHaCHjCHj-^— SI Q—J SI — CHjCH 2 CH 2 — (OCHjCHzh-SOjNSO^s 

CH 3 CHj 

(MB) x= L|+ 

X- O 



CHaCHzO-ChfcCHaCHz— ^-Si O—J CH 2 CH 2 CH 2 — (CCHaCHafe-CHjCONSQzCFa 

CH 3 CH 3 

n=tt30 <¥fcll) 

(P-20) x= u+ 

(P-21) X- CHr H^r^. cHjCHj 

[0060] 
[Formula 17] 

_/ r \ r 

CHj CH 3 

n=»30 C¥*Stt) 



•P" 22 ' x= lC 

CHoCHo 



< p - 23 > x= chT%/ n 
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CFjSO^tCHjCH^-C^CH^-^-ii—o-j |l CH^CH,-] 



{OCHjCH^-NSOjCFj 

CH3 _ CH 3 



(P-25) x= „--N^ > 



CH 3 \/ ^CHzCH, 



(P-26) 



CHaCHjOCHaCHaOCH, 



4p^. — 1 



CH J O(CH 2 CH 3 0,-CH 2 CH 2 CH 2 -4--c i _- 0 _! 4-CH J CH J CH a -OCH^ 2 -SO sJ ^COCF 9 



CH 3 

CHjCHjOCHjCHaOCHa „=t(,10 (¥$11) 

(P-27) 

CH 3 ni-L + 



CH 3 0(CH^H 2 0) 3 ^H 2 CH 2 CH 2 -^-| i _o-| pC H2 CH 2 CH 2 -OCH 2 CH 2 --SO b 



CHzCHjOCHjCHjOCHj CH3 

n=«1D <¥9flW 

[0061] 
[Formula 18] 

(P-28) u ♦ 
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[Formula 19] 
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0 here. As for YD-, it is common to Xtoffi^i to^tT^ f0nnula 
generate in an electrolyte constituent AddedTO of 12 ZfT? Yl-exutence, and to make it 

0.5-5 mol / % uesirawe mat it is / 0.5-1 0 mol / % y and / most desirable that it is / 

alkali-metal salC it is destabfc taS.Tn SfS* ^of* ta **"• M for 1116 of an 

desirable. *" " 3 0 02 " 2 1,1255 % * 01 - 1 mass % is still more 

[0067] the electrolyte constituent of this invention - Lil Nai iri r«r »„a ™-> . 

used. TOrn^tcZrS^trr^" i,,0,le ' *" *? ^ to «*S and canX b. 
below 30 mass % i eteSy^l C ° mP ° nndS " h " * 
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homogeneous amount at the maximum. 

[0069] As for the solvent used for the electrolyte of this invention, it is desirable for a dielectric 
constant to be high in improving ionic mobility low, and for viscosity to be the compound which 
improves effective carrier concentration and can discover the outstanding ion conductivity. As such a 
solvent, carbonate compounds, such as ethylene carbonate and propylene carbonate, Heterocyclic 
compounds, such as 3-methyl-2-oxazolidinone, a dioxane, Ether compounds, such as diethylether, 
ethylene glycol dialkyl ether, The propylene-glycol dialkyl ether, the polyethylene-glycol dialkyl 
ether, Chain-like ether, such as the polypropylene-glycol dialkyl ether, A methanol, ethanol, ethylene 
glycol monoalkyl ether, Propylene-glycol monoalkyl ether, polyethylene-glycol monoalkyl ether, 
Alcohols, such as polypropylene-glycol monoalkyl ether, Ethylene glycol, a propylene glycol, a 
polyethylene glycol, Polyhydric alcohol, such as a polypropylene glycol and a glycerol, an 
acetonitrile, Guru taro dinitrile, a methoxy acetonitrile, a propionitrile, Non-proton polar substances, 
such as ester, such as nitryl compounds, such as a benzonitrile, a carboxylate, phosphoric ester, and 
phosphonate, a dimethyl sulfoxide, and a sulfolane, water, etc. can be used. Also in this, nitryl 
compounds, such as heterocyclic compounds, such as carbonate compounds, such as ethylene 
carbonate and propylene carbonate, and 3-methyl-2-oxazolidinone, an acetonitrile, guru taro dinitrile, 
a methoxy acetonitrile, a propionitrile, and a benzonitrile, and especially ester are desirable. Even if it 
uses these independently, they may use two or more sorts together. 

[0070] As a solvent, from a viewpoint of the improvement in endurance by volatility-proof, a thing 
200 degrees C or more has the desirable boiling point in an ordinary pressure (one atmospheric 
pressure), a thing 250 degrees C or more is more desirable, and a thing 270 degrees C or more is still 
more desirable. 

[0071] When using the electrolyte constituent of this invention for electrochemical cells, such as a 
lithium ion battery, it considers as the electrolyte constituent which added lithium salt. In this case, 
the anion of the lithium salt used An imido anion (CF3 S02) (2 N-, 2 (CF3 CF2 S02)N-) or boron 
(B), It is more desirable that they are the fluoride anions (BF4-, PF6-, CF3 S03-, C(CF3S02)3-, etc.) 
containing at least one or more kinds of elements chosen from Lynn (P) and sulfur (S). As 
concentration of the salt at that time, 1 mass % to 70 mass % is desirable to the compound of a 
general formula (I), and 20 mass % to 50 mass % is still more desirable. 
[0072] (Electrochemical cell) The electrochemical cell of this invention is characterized for the 
aforementioned electrolyte constituent of this invention by ******. As a mode of the electrochemical 
cell of this invention, a photoelectrochemical cell and a non-water rechargeable battery are 
mentioned. 

[0073] The photoelectrochemical cell by which the electrolyte of this invention is preferably used 
below for a <photoelectrochemical cell> is explained. It enables it to use the photoelectrochemical 
cell of this invention for the cell use which makes an optoelectric transducer work in an external 
circuit* and it has the photosensitive layer and charge transfer layer containing the semiconductor 
which induces a radiant ray, and a counter electrode. The electrolyte constituent of this invention 
contains in this charge transfer layer. 

[0074] The photoelectrochemical cell of this invention which used the electrolyte constituent of this 
invention for below is explained. The photoelectrochemical cell of this invention has the charge 
transporting bed containing the aforementioned electrolyte constituent, a photosensitive layer 
containing the semiconductor by which sensitization was carried out with coloring matter, and a 
counter electrode, and it constitutes them so that the optoelectric transducer explained to the so-called 
following may be made to work in an external circuit. The photoelectrochemical cell of this invention 
shows the outstanding endurance with small degradation of the cell performance in the passage of 
time while it is excellent in a photo-electric-translation performance, since the aforementioned charge 
transporting bed contains the electrolyte constituent of this invention. 
[0075] - An example of an optoelectric transducer applicable to this invention at optoelectric- 
transducer- drawing 1 is shown. An optoelectric transducer 10 comes to carry, out the laminating of a 
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conductive layer 1 2, an under coat 14, a photosensitive layer 1 6, the charge transporting bed 1 8, and 
the counter electrode conductive layer 20 one by one. A photosensitive layer 1 6 turns into the 
semiconductor layer 24. which carried out sensitization with coloring matter d from the charge 
transportation material t. The semiconductor layer 24. is a porous layer which consists of a 
semiconductor particle s, the opening was formed between the semiconductor particles s and the 
charge transportation material t has permeated this opening The charge transportation material t 
consists of the same component as the material used for the charge transporting bed 18. Under the 
conductive layer 12, the substrate 28 is arranged under the substrate 26 and the counter electrode 
conductive layer 20. Substrates 26 and 28 may be for giving intensity, and may not be in an 
optoelectric transducer. Moreover, on the boundary of each layer, for example, the boundary of a 
conductive layer. 12 and a photosensitive layer 16, the boundary of a photosensitive layer 16 and the 
charge transporting bed 1 8, and the boundary of the charge transporting bed 1 8 and the counter 
electrode conductive layer 20, the constituents of each class may be carrying out diffusive mixing 
mutually. In addition, a conductive layer 12, a substrate 26, and/or the counter electrode conductive 
layer 20 and substrate 28 of the side which may carry out incidence of the tight to an optoelectric 
transducer 10 from either or both sides, and carries out incidence of the tight to it can consist of 
material which has light-transmission nature, respectively. 

[0076] Next, an operation of an optoelectric transducer 10 is explained. In addition, the case where 
the semiconductor particle s is n type is explained. If light carries out incidence to an optoelectric 
transducer 10, the light which carried out incidence will reach a photosensitive layer 16, will be 
absorbed with coloring matter d etc., and will generate the coloring matter d of an excitation state. 
The excited coloring matter d passes the electron of a high energy to the conduction band of the 
semiconductor particle s, and it becomes an oxidant itself. The electron from which it moved to the 
aforementioned conduction band reaches a conductive layer 12 by the network of the semiconductor 
particle s. Therefore, a conductive layer 12 has an electronegative potential to the counter electrode 
conductive layer 20. In the mode which used the optoelectric transducer 1 0 for the photoelectric cell, 
if this photoelectric cell is connected with an external circuit, the electron in a conductive layer 12 
will reach the counter electrode conductive layer 20, working in an external circuit The generated 
reductant (for example, I3-) returns the oxidant of coloring matter d, and returns an electron while it 
returns this electrolyte component (for example, I-), when charge transportation material is an 
electrolyte. By continuing irradiating light, a series of reactions occur succeedingly and can take out 
the electrical and electric equipment. 

[0077] Hereafter, an usable material and its formation method are explained to each class of the 
aforementioned optoelectric transducer. In addition, when calling it "a conductive base material" 
below, it is accepted conductive-layer 12, and although it consists of a conductive layer 12 and a 
substrate 26 which it is arbitrary, and is prepared, when calling it a "counter electrode" including both 
sides, it is accepted counter electrode conductive-layer 20, and both sides are included although it 
consists of a counter electrode conductive layer 20 and a substrate 26 which it is arbitrary and is 
prepared. 

[0078] (A) A conductive base material conductivity base material consists of the monolayer of (1) 
conductive layer or (2) conductive layers, and two-layer [ of a substrate ]. In the case of (1), material 
at which intensity and sealing performance are fully maintained as a conductive layer is used. For 
example, a metallic material (alloys containing these, such as platinum, gold, silver, copper, zinc, 
titanium, and aluminum) can be used. In the case of (2), the substrate which has the conductive layer 
which contains an electric conduction agent in a photosensitive-layer side can be used. As a desirable 
electric conduction agent, a metal (for example, alloys containing these, such as platinum, gold, 
silver, copper, zinc, titanium, aluminum, and an indium), carbon, or conductive metallic oxides (what 
doped a fluorine or antimony to an indium-tin multiple oxide and the tin oxide) are mentioned. The 
thickness of a conductive layer has desirable about 0.02-10 micrometers. 

[0079] A conductive base material has surface electrical resistance as good as a low. Below 50ohms / 
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** of the range of surface electrical resistance are desirable, and it is more desirable. [ of below 

20ohms/**] n J . , 

[0080] When irradiating light from a conductive base material side, as for a conductive base material, 
it is desirable that it is substantially transparent. It means substantially that permeability is it 10% or 
more that it is transparent in some or the whole region of light of a visible - near infrared region (400- 
1200nm), it is desirable that it is 50% or more, and 80% or more is more desirable. It is desirable that 
the permeability of the wavelength region where a photosensitive layer has sensitivity especially is 

high. t . 

[0081] What formed the transparent conductive layer which consists of a conductive metallic oxide m 
the front face of transparent substrates, such as glass or plastics, by an application or. vacuum 
evaporationo as a transparent conductivity, base material is desirable. As a transparent conductive 
layer, the diacid-ized tin or indium-stannic-acid ghost (ITO) which doped a fluorine or antimony is 
desirable. A transparent polymer film besides glass substrates, such as an advantageous soda glass 
and an alkali free glass without the influence of alkali elution, can be used for a transparent substrate 
in respect of a low cost and intensity. As a material of a transparent polymer film, there is a triacetyl- 
cellulose (TAC), polyethylene-terephthalate (PET), polyethylenenaphthalate (PEN), syndiotactic 
polystyrene (SPS), polyphenylene-sulfide (PPS), polycarbonate (PC), polyarylate (PAr), polysulfone 
(PSF), polyester sulfone (PES), polyimide (PI), polyether imide (PEI), annular polyolefine, and 
bromine-ized phenoxy etc. In order to secure sufficient transparency, as for the coverage of a 
conductive metallic oxide, it is desirable to consider as per [ 0.01 -lOOg ] two l m of base materials of 
glass or plastics. 

[0082] It is desirable to use a metal lead in order to lower resistance of a transparent conductivity 
base material. The quality of the material of a metal lead has desirable metals, such as platinum, gold, 
nickel, titanium, aluminum, copper, and silver. As for a metal lead, it is desirable to prepare the 
transparent conductive layer which installs in a transparent substrate by vacuum evaporationo, 
sputtering, etc., and becomes it from conductive tin oxide or a conductive ITO film on it. The fall of 
the amount of incident lights by metal lead installation may be 1 - 5% more preferably less than 1 0%. 
[0083] (B) The photosensitive-layer aforementioned photosensitive layer absorbs light, performs 
charge separation, and has the function which produces an electron and an electron hole. The 
aforementioned photosensitive layer contains the semiconductor by which coloring matter 
sensitization was carried out With the semiconductor by which coloring matter sensitization was 
carried out, generating of an optical absorption, the electron by this, and an electron hole, takes place 
mainly in coloring matter, and a semiconductor bears the role which receives and transmits this 
electron (or electron hole). As for the semiconductor used by this invention, it is desirable that it is 
the n-type semiconductor which gives an anode current by a conductor electron serving as a earner 
under optical pumping. 

[0084] (B-l) The compounds (for example, a strontium titanate, titanic-acid calcium, titanic-acid 
sodium, a barium titanate, a niobic-acid potassium, etc.) which have silicon, an element 
semiconductor like germanium, a ffl-V system compound semiconductor, metaled chalcogenide (for 
example, an oxide, a sulfide, selenides, or those composites etc.), or a perovskite structure as a 
semiconductor semiconductor can be used. 

[0085] As chalcogenide of a desirable metal, the oxide of titanium, tin, zinc, iron, a tungsten, a 
zirconium, a hafnium, strontium, an indium, a cerium, an yttrium, a lanthanum, vanadium, niobium, 
or a tantalum, cadmium, zinc, lead, silver, antimony or the sulfide of a bismuth, cadmium or a leaden 
selenide, the telluride of cadmium, etc. are mentioned. As other compound semiconductors, the 
selenide of phosphides, such as zinc, a gallium, an indium, and cadmium, a gallium arsenide, or. a 
copper-indium, the sulfide of a copper-indium, etc. are mentioned. Furthermore, the composite 
expressed with MxOySz or MlxM2yOz (the number [ metallic element ] of combination with which 
an oxygen atom, x, and y and z become as for M, Ml , and M2, and, as for O, a valence becomes 
neutral, respectively) can also be used preferably. 
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l 00 i 6 l^l^ exam P le of me semiconductor used for this invention, Si, Ti02, Sn02, Fe 203 W03 
ZnO , Nb. 205, CdS ZnS and PbS, Bi2S3, CdSe, CdTe, SrTi03, GaP, InP, GaAs, CuInS2, and 
CutoSe2 gradeare desirable. Ti02, ZnO, Sn02, Fe 203, W03 and Nb 205, CdS and PbS CdSe 
SrTi03 and InP, GaAs, CuInS2, or CuInSe2 is more desirable, Ti02 or especially Nb 205 is ' 
desirable , and Ti02 is the most desirable. Ti02 has desirable Ti02 which includes an anatase type 
crystal 70% or more, and especially Ti02 of 1 00% anatase type crystal is desirable. Moreover his 
also effective to dope a metal in order to. raise the electronic conductivity in these semiconductors As 
a metal to dope, divalent and a trivalent metal are desirable. It is the purpose which prevents that a 
reverse current flows from a semiconductor to a charge transporting bed, and it is also effective to 
dope a univalent metal to a semiconductor. ™ 
[0087] Although a single crystal or a polycrystal is sufficient as the semiconductor used for this 
invention, viewpoints, such as a manufacturing cost, raw-material reservation, and an energy nay 
back tone, to its polycrystal is desirable, and especially its porous membrane that consists of a 
semiconductor particle is desirable Moreover, the amorphous portion may be included in part 
[0088] Generally the particle size of a semiconductor particle is the order of mn-mu m As for the 
mean particle diameter of the primary particle which asked for projected area from the diameter when 
converting into a circle, it is desirable that it is 5-200nm, and its 8-1 OOnm is more desirabT 
SSSX a me ™PfM%f**«* of the semiconductor particle in dispersion liquid (aggregated 
particle) has desirable 0.01 -3 0 micrometers. It is 1 Onm or less preferably [ may mix two oTmore 
kinds of particles from which a particle size distribution differs, and / that the average size of a small 
particle is 25nm or less m tiiis case ], and more preferably. Particle size is big, for example, it is also 
desn^b e to mix a semiconductor particle (lOOnm or more and about 300nm) in order to scatter an 
mcident tight and to raise the rate of optical capture. 

SSiZ^ ^ ° f S ! miconductor P^ 16 one > and they may be two or more sorts of 
different mixtures. When mixing and using two or more sorts of semiconductor particles, as for one 
sort, it is desirable that they are Ti02, ZnO, Nb 205, or SrTi03. Moreover, as one more sSjh is 
desmable that toey are Sn02, Fe203, and W03. As a still more desirable ^mbmatio^mbinltion, 
such as ZnO, Sn02 ZnO and W03, or ZnO, Sn02, W03, can be mentioned. When S 
two or more sorts of semiconductor particles, each particle size may differ. The particle size of the 
semiconductor particle especially mentioned at the one above-mentioned item is large and 

Z^Tr 5* ? ma11 semic 1 onductor P^Me mentioned henceforth [ 2 items ] is desirable. The 

particle of a desirable large particle size is lOOnm or more, and the particle of a small particle size is 

15nm or less m combination. F 

[0090] a sol-gel method given [ as a method of producing a semiconductor particle 1 in "the thin- 

layer-coatmg technology by the sol-gel method" (1995) etc. of the company (1998) of the "science of 

**gelmetood^ 

'3?" f *? monodisperse particle by the new synthesis method gel-sol method and size form 

?m ? ! L I °^S 0t °J- Wdt " 35th V ° lume > No ' 9 > ** method of a 

™ PagC j ( 19 °6) jubhcation Moreover, the method of producing an oxide for the chloride 
dTiraWe develo P ed b V elevated-temperature hydrolysis in an acid hydrogen salt is also 

[0091] Although both the above-mentioned sol-gel method the gel-sol method and the elevated- 
temperature adding-water part solution method in the inside of the acid hydrogen salt of a chloride 
n^nTt tr* a t; semiconductor * titanium oxide, the sulfuric-acid method and chlorine 

te^nll" P rl TSu bC &rthBC "** f ° r ' ,titamum oxide Physical-properties and applied- 

technology Gihodo Shuppan Co., Ltd. (1 997) of the Seino study. Furthermore, the method of BarbU 
a^dotoersjournalOBU^ 

(1997) publication and the method of Burnside's and others chemistry OBU MATERIARUZU me 

0^°^^°' % ^ a ? 19 - 2425 -™* P^cation are also desirable as a sol-gel method 
10092J (B-2) The semiconductor particle layer aforementioned semiconductor is used with the form 
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of the semiconductor particle layer formed for example, on the aforementioned conductive base 
material. In order to apply a semiconductor particle on a conductive base material, the above- 
mentioned sol-gel method etc. can also be used besides the method of applying the dispersion liquid 
or the colloidal solution of a semiconductor particle on a conductive base material. When mass- 
production-izing of an optoelectric transducer, the physical properties of semiconductor particle 
liquid, the versatility of a conductive base material, etc. are taken into consideration, the wet film 
production method is comparatively advantageous. As the wet film production method, the applying 
method, print processes, an electrolytic-deposition method, and an electrodeposition process are 
typical. Moreover, the SPD method which sprays the metallic-oxide precursor pyrolyzed on the 
method of carrying out vacuum evaporationo by the method (the LPD method) of depositing by the 
liquid phase by the ligand exchange etc., the spatter, etc., CVD, or the warmed substrate from the 
method of oxidizing a metal and a metal solution, and forms a metallic oxide can also be used. 
[0093] In case the method of distributing while grinding using the method and mill which are mashed 
with the mortar other than the above-mentioned sol-gel method as a method of producing the 
dispersion liquid of a semiconductor particle, or a semiconductor is compounded, the method of 
depositing as a particle and using it as it is in a solvent, etc. is mentioned. 

[0094] As a dispersion medium, water or various kinds of organic solvents (for example, a methanol, 
ethanol, isopropyl alcohol, a citronellol, terpineol, a dichloromethane, an acetone, an acetonitrile, 
ethyl acetate, etc.) are mentioned. You may use polymer like a polyethylene glycol, a hydroxyethyl 
cellulose, and a carboxymethyl cellulose, a surfactant, an acid, or a chelating agent as a distributed 
assistant if needed in the case of distribution. Since the semiconductor layer which regulation of the 
viscosity of dispersion liquid is attained and cannot separate further easily due to changing the 
molecular weight of a polyethylene glycol can be formed or the voidage of a semiconductor layer can 
be controlled, it is desirable to add a polyethylene glycol. 

[0095] As the method of application, a roller, the dipping method of the air knife method and the 
blade method, etc. are desirable as a metering system as an application system. Moreover, the slide 
hopper method given in application, the wire bar method currently indicated by JP,58-4589,B as that 
by which metering is made into the same portion, U.S. JP,2681294,B, said 2761419 numbers, said 
2761791 numbers, etc., the extrusion method, the curtain method, etc. are desirable. Moreover, the 
spin method and a spray method are also desirable as a general aviation. As the wet printing method, 
letterpress, offset, and the three major print processes of gravure are begun, and intaglio printing, the 
rubber version, screen-stencil, etc. are desirable. According to liquid viscosity or wet thickness, the 
desirable film production method is chosen from these. 

[0096] The layer of a semiconductor particle can carry out the multilayer application of the dispersion 
liquid of the semiconductor particle from which not only a monolayer but particle size is different, or 
can also carry out the multilayer application of the application layer containing the semiconductor 
particle (or a different binder, a different additive) from which a kind differs. When thickness is 
insufficient, the multilayer application is effective at a one-time application. 

[0097] Since the amount of support coloring matter per unit projected area generally increases so that 
semiconductor particle layer thickness (it is the same as the thickness of a photosensitive layer) 
becomes thick, although the rate of capture of light becomes high, since the generated diffusion 
length of electron increases, the loss by charge reunion also becomes large. Therefore, the thickness 
with a desirable semiconductor particle layer is 0.1-100 micrometers. When using for a photoelectric 
cell, semiconductor particle layer thickness has desirable 1-30 micrometers, and its 2-25 micrometers 
are more desirable. The coverage which receives per two lm of base materials of a semiconductor 
particle has 0.5-desirable lOOg, and 3-its 50g are more desirable. 

[0098] Heat-treating is desirable, in order to raise improvement in paint film intensity, and adhesion 
with a base material, while contacting semiconductor particles electronically, after applying a 
semiconductor particle on a conductive base material. The range of heating temperature has 40 
degrees C or more desirable 700 degrees C or less, and is more desirable. [ of 100 degrees C or more 
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600 degrees C or less ] Moreover, heating time is 10 minutes - about 10 hours. When using the low 
base material of the melting point or softening temperature like a polymer film, high temperature 
processing is not desirable in order to cause degradation of a base material. Moreover, it is desirable 
toat it is low temperature (for example, 50 degrees C - 350 degrees C) as much as possible also from 
the viewpoint of cost Low temperature-ization can also, be performed by becoming possible by the 
small semiconductor particle 5nm or less, heat-treatment under existence of a mineral acid and a 
metallic-oxide precursor, etc., and impressing irradiation of ultraviolet rays, infrared radiation 
microwave, etc., electric field, and an ultrasonic wave. It is desirable to use together for the purpose 
which removes the unnecessary organic substance etc. simultaneously, combining suitably heatina 
besides the above-mentioned iiradiation or impression, reduced pressure, oxygen plasma treatment 
pure water washmg, solvent cleaning, gas scrubbing, etc. 

[0099] It is Ihe purpose which the surface area of a semiconductor particle is increased or raises the 
purity near, the semiconductor particle after heat-treatment and raises the electron-injection efficiency 
from coloring matter to a semiconductor particle, for example, chemical-plating processing using 
titamum-tetrachlonde solution and electrochemical plating processing using titanium-trichloride 
solution may bejjerformed. Moreover, it is the purpose which prevents that a reverse current flows 
from a semiconductor particle to a charge transporting bed, and it is effective to also make the low 
organic substance of electronic conductivity other than coloring matter stick to a particle front face 

mfnm ? V * hydro P hobic radical 35 or g^ substance made to adsorb is desirable 

[0 00] As for a semiconductor particle layer, it is desirable to have a big surface area so that much 
coloring matter can be adsorbed. As for the surface area in the state where the layer of a 
semiconductor particle was applied on the base material, it is desirable that they are 1 0 or more times 
to projected area, and it is more desirable that they are 1 00 or more times. Although especially a limit 
does not have this upper limit, they are usually about 1000 times. 

[0101] (B-3 ) If it is the compound which can carry out sensitization of the semiconductor the 
sensitizing dye used for a coloring matter photosensitive layer has absorption in a visible region or a 
near-infrared region, and can use it for arbitration, and organometallic complex coloring matter 
metoine coloring matter, porphyrin system coloring matter, or its phthalocyanine system coloring 
matter is desirable Moreover, since the wavelength region of photo electric translation is made large 
as much as possible and a conversion efficiency is gathered, two or more kinds of coloring matter can 
be used together or mixed. In this case, the coloring matter used together or mixed and its rate can be 
chosen so that it may double with the target wavelength region and intensity distribution of the tight 
source. 

[0102] It is desirable to have the suitable joint machine (interlocking group) which has the adsorption 
capacity force to the front face of a semiconductor particle as coloring matter. The chelation machine 

tit' OpXnm^T* *** 3 C °? H baSiS > ° H baSiS ' S ° 3H SCt > - P (°> ( OH > 2 set > acidic g^P 
wee -U^U) (QH)2 set or an oxime, dioxime, a hydroxyquinoline, salicylate, or alpha-KETOENO 

rate as a desirable Joint machine is mentioned. Especially, a COOH basis, -P(0> COm2 set or 

especially -OP(0) (OH)2 set is desirable. These bases may form alkali metal etc. and the salt and 

may form the inner salt Moreover, when it contains an acidic group like [ in case a methine chain 

forms a squaryhum ring and a crocodile NIUMU ring ] in the case of poly methine coloring matter 

you may Imve tins poition as a jomt machine. 8 1 

[0103] Hereafter, the desirable sensitizing dye used for a photosensitive layer is explained concretely. 

(B-3-a) When organometallic complex coloring matter coloring matter is metal complex coloring 
matter, metal phthalocyanine dye, metalloporphyrin coloring matter, or ruthenium complex coloring 
matter is desirable, and especially ruthenium complex coloring matter is desirable, as ruthenium 

"? g m T attCr "■ f ° r 6Xample ' U S - JP > 492772 1 3 - said -. No. 4684537 - said - No 
5084365. - said - No. 5350644 - said - No. 5463057 -. said - the complex coloring matter of a 
publication is mentioned to each official report, such as each specification, such as No 5525440 and 
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JP,7-249790,A, ****** No. 504512 [ ten to ], the world patent 98/No. 50393, and JP,2000-26487,A 
[0104] Furthermore, when the aforementioned coloring matter is ruthenium complex coloring matter, 
the ruthenium complex coloring matter expressed with the following general formula (V) is desirable. 

[0105] General formula (V) 

(Al) In the tRu(B-a) u(B-b) v(B-c) w aforementioned general formula (V), Al expresses the ligand of 
1 or 2 seats. As for Al, it is desirable that it is the ligand chosen from the group which consists of a 
derivative of CI, SCN, H20, Br, I, CN and NCO, SeCN, beta-diketones, oxalic acid, and a 
dithiocarbamic acid. When t is two or more, even if two or more Al is the same, it may differ. B-a, 
B-b, and B-c express independently the ligand expressed with the following formula (B-l) -. (B-10) 
either among the aforementioned general formula (V), respectively, t expresses the integer of either 0- 
3, and u, v, and w are together put suitably according to the kind of ligand so that the ruthenium 
complex which expresses 0 or 1 respectively and is expressed with the aforementioned general 
formula (V) may turn into six coordinated complexes. 
[0106] 

[Formula 20] 

B-1 B-2 





[0107] Among aforementioned formula (B-l) - (B-10), Ra expresses a hydrogen atom or a substituent 
and the aryl group which is not replaced [ the substitution of the aralkyl machine which is not 
replaced / the substitution of the alkyl group which is not replaced / the substitution of a halogen 
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atom and the carbon atomic numbers 1-12 or/ fl nHth«^o,K^ * • 

carbon atomic numbers 6-12 oH ™ Ivif ^ at0miC numbers 7 " 12 <* / and the 

chelation machmTis^ *°? ^S*** f°nn the salt), or a 

sufficient as C^^ZlTJ^^ ° f 3 ^ ^ ^ letter ^branching are 

group and an aralkyl machine Zlm Tie ^ ^ P ^ ons of * e aforementioned aryl 

fi-c are the same, they may diflef § af ° rementloned 8 ene ^ f°nnula (V), even if B-a, B-b?and 

the following examples ' 0nng matter for ^ "^on is not limited to 

[0109] 

[Formula 21] 

CA 1 ) p RoCB-aXB-b)(B-e) 





A* 


P 


B-a 


B-fa 


B-o 





R-1 


SCN 


2 


B-1 


B-1 






n-2 


CN 


2 


B-1 


B-1 






R-3 


a 


2 


B-1 


B-1 






R-4 


CN 


2 


B-7 


B-7 






R-6 


SCN 


2 


B-7 


B-7 






R-6 


SCN 


2 


B-1 


B-2 




H 


R-7 


SCN 


1 


B-1 


B-3 






R-8 


a 


1 


B-1 


B-4 




H 


R-9 


1 


2 


B-1 


B-S 




H 


R-10 


SCN 


3 


B-8 








R-11 


CN 


3 


B-B 








R-12 


SCN 


1 


B-2 


B-8 




H 


R-ia 




0 


B-1 


B-1 


B-1 



[0110] 
[Formula 221 
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[01 1 1] (B-3-b) The desirable methine coloring matter used for a methine coloring matter this 
invention is poly methine coloring matter, such as a cyanine dye, merocyanine coloring matter, and 
SUKUWARIRIUMU coloring matter. As poly methine coloring matter preferably, used by this 
invention, the coloring matter of a publication is mentioned in each specification of each official 
report of JP,1 1-35836 A JP,1 1-67285,A, JP,1 1-86916A, JP,1 1-97725 A JP,1 M58395A, JP,1 1- 
163378A JP,1 1-214730A, JP,1 1-214731 A, JP,1 1-238905A, and JP,2000-26487A, the Europe 
patent No. 8924 1 1 , said 911841 numbers, and said 99 1 092 numbers, for example. The example of 
desirable methine coloring matter is shown below. 
[0112] 

[Formula 23] 
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SAW 




[0113] 

[Formula 24] 




M-7 



Ah, 



CONHCHj CONHCH, 



[0 14] (B-4) In order to make coloring matter stick to the adsorption semiconductor particle of the 
colonngmattertoasenJconductor particle^ 

matenal which has the semiconductor particle layer dried well in the solution oTcob^matror 
applies tire solution of coloring matter to a semiconductor particle layer cite ^us^TmrS £ L 
former dip coating the dipping method, a roller, the air knife m^oZT^^t^l^lf 

mefw of 7 TT* T heatmg ^ 38 indicated b * ^7-249790 A Mo^over^me ktter 
£ecul£S 

colo^Z? f ^ F*^ a , Spray meth0d > etc - one desirable a solvent which dissolves 
co onng matter - for example, alcohols (a methanol -) nitril (an acetonitrile -) such as Znl t 

y S°T ^ L (a ^^thane, a dichloroethane, and cMoroform »S^h J a 
cMorobenzene (diethy etiier, tetrahydrofuran, etc.), dimethyl sulfoxide and amides (KN-' 

XS^nl ^ i 0 ^ 20 ^ 0116 ^ eStCr (ethyI acetate ' etc.) Carbonates 

acSSe Tb^L ete >> keto ™*> ^y drocarbons (an 

acetone, ^2-butanone, cyclohexanone, etc.) (Korean geisha, the petroleum ether benzene toluene 
etc.), and these mixed solvents are mentioned ^ einer, oenzene, toluene, 

[01 15] All the amounts of adsorption of coloring matter have desirable per [ a unit surface area . 
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amTnnt of adsorption of coloring matter, heat-treating before adsorption .a tenable 
X teatnTmTt to order to avoid that water sticks to a semicondnctor particle front face, ,t 1S 

[0116] 
[Formula251 

c » H «-O^ 0CHaCHa t 0S03K 

rm 1 71 As for non-adsorbed coloring matter, it is desirable that washing removes promptly after 
adoX^ 

sucn^an acetonitrile, and an alcohols solvent. After adsorbing colonng matter, amines and thejtia 
claSTaTm^ 

class saix may uc nvr ;dine a nolwinyl pyridine, etc. are mentioned. As the desirable 4th 

^tese arelqnids, it may nse as it is, and yon may dissolve and nse for an organic ^vent. 
mmurf Acharee trensnorting-bed charge transporting bed is a layer containing the charge 
SlSS2fcW«» s Vment me oxidant of colonng ma^wA an 

XSonmaterial with which ion is concerned at tHs invention, the above-mentioned charge 
S^o^gtdo^ 

Sde previously, on a photosensitive layer, and putting a liquefied charge transporting bed 
be^Tenthe gap. Anotheris the method of giving a charge transporting bed directly on a 
photosensitive layer, and a counter electrode will be given afterthat 

rm 201 In the case of the former, the ordinary-pressure process which uses the capmanxyoy uc g 
Se^ 

pTs^ Slower than an ordinary pressure, and replays me gaseous phase of a gap by the hqmd phase 
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can be used. 

mefcods, such as a *4C«^75*i^ * 
in that case. As a method of giving a eel electrnlvt* h,o;^, *T i ^ , & . dlyin S and fixing 

counter etoSC^l^^^f d ""»* e1 ^ 
As electric conduction mS S3 for a^ulto iS^.^T 'f^ "* * su » ort 
example, platinum, gold, silver SuZ™ ^ ' ayCT ' a me,aI - carbo11 < f <* 

metallic oxides (an LiimS £322 'STZZfTT T^",' 01 "»"«*• 
to Platinum.gold.silver,^^ 

electrode layer. As an example of the desirahle <n,mJ^J^. <■ Preferably used as a counter 
plastics, and vacuum evaporation" L aSoVS ^fT.i ° f a t counte electrod ^. " « glass or 
conduction agen, is used L ^7^1^ uil^t rfat^ 

incidence of me Ught fom a ™Xctf 2 ™Tm " f « ni 10 °« 

bed, i, is eSctive. As TO2^nSf wSf?^^ a Cbarge *■-»*« 

and Ti02 is more desirable. * ^^.IS^l^S' 2 * 1 ^u 05 *" desirabk - 
the spray pyrolysis method indicated byM ti&SS^Z. ,v lT T W Spatter bMide! 

electrode or both outside ^material which acts as an electrode, and a counter 
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r0128] The photoelectrochemical cell of this invention is the same composition as > the 
Slntionedoptoel^c — 

W nSS ^Sxe aforementioned counter electrode through lead wire etc. can use a well-known 
fcZS ^photoelectrochemical cell cii^brm^^^m^w^^^ 
SdanlStali; as the conventional solar cell module. Although the structure of a cell being 
r 0 SS onSpport substrates, such as a metal and a ceramic, and me aforementioned solar cell 
3d7covering Lit top with a restoration resin, cover glass, etc. generally, and mcorporatog light 
SlteoppSsLofasuppo^ 

StaZS materials, such as tempered glass, for a support substrate constituting a cell on it, 
22S Tight from the transparent support substrate side. The substrate one apparatus 
^odTstoctoe sScally used wim the module structure called a super straight type, a substrate 
Zt ^ an^morphous-silicon solar cell, etc. is known, and the photoelectrochemical 
S^ru^ntioTcan also choose such module structures suitably according to me^urposeof i*e, 

mis mventon below for me 4on-water rechargeable battery> is explamed. The non-water 

£____ff^ 

mveS Tie non water rechargeable battery of this invention shows the outstanding ^tiire, 
™tW reduchm capacity greatly, since the electrolyte constituent of this invention is contained. 
ra^-^SS^Strotyte constituent of a positive-electrode active-substance-this invention 
i L^erTeSeable battery, although the transition-metals oxide which can insert and emit a 

MoanoTi^^ 

nre^blv uid^s a positive-electrode active substance. Moreover, you may mix alkali metal other 
Sf TuutiSeTemenTof the 1 st (IA) group of a periodic table, and the 2nd (HA) group), aluminum, 

^Infg^ 

mD21 °Xt wi mixed and compounded also in the quality of a lithium content transition-metals 
KkS^JS as the aforementioned positive-electrode active substance so that die mob ratio 

Ti, V, Cr, Mn, Fe, Co, nickel, Mo, and W with transition metals here) might be set to 0.3-2.2 is more 



Smoreover what was mixed and compounded also in the aforementioned lithium compound 7 
Son^Tcrmpound so that the mole ratio of the sum total of a hthium compound transition- 

Sfcr P otd(aT^ 

here) might be set to 0.3-2.2 is especially desirable. 

5)1341 Furthermore, the material containing LigM 302 (one or more sorts, g=0-1.2 as which M3 is 
LihM 4204 (M4 is Mn and h=0-2) is especially desirable also in the aforementioned hthium 

germanium, Sn, Pb, Sb, Bi, Si, P, or B in addition to transition metals. 0-30-mol /« of the amount 

mixtures is desirable to transition metals. n. <~ :* Vi— n 1 tr» 0 Q 

S LieCo02 LigNi02, LigMn02, LigCojNi(l -j) 02, and LihMn 204 (here, it is h- 01 to 0.9 
^ 0212 and i=0 1-0 9) are die most desirable also in material including the^above LigM 302, and 
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mm^A^ifV chaT ^: and - disch ^ start, and is fluctuated by. charge and discharee 

as one of the negative^lec^S^n^^^ ° W f 1,m " possible is mentioned 

calcinated various kinds of synthetic S ,. ^ carboMceous material which 
natinal ophite, and a S^a^f?S^ ^ ^ 11 

resin, can be mentioned Furthermore r3™ SI! T ^ ^ m > and a ftrfu, 5' 1 aJcol »l 

and a graphite system carbon material accord ^oZZS ^culty graphitized-carbon material 
carbonaceous material J i deS ftJwS * ^ ! «?J* Ita * i ^ Mo ^ver, as for 
and the ^^d'ntS • i desi ? ble t0 have ^ spacmg mdicated by JP,62-22066A JR2-6856 A 
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may be the multiple oxides 2 with a lithium oxide, for example, Li2SnO. 

[0145] as the negative-electrode active substance used for the non-water rechargeable battery of this 
invention — the above — . the amorphous oxide consisting mainly of Sn, Si, and germanium is still 
more desirable in a desirable amorphous oxide and/or desirable chalcogenide, and it is desirable that 
it is especially the amorphous oxide expressed with the following general formula (VI) also in it 
[0146] General formula (VI) 

SnMldM2eOf[0147] in the aforementioned general formula (VI), Ml is chosen from aluminum, B, 
P, and germanium - at least — . the element more than a kind, and M2 - the [ periodic-table ] - it is 
chosen out of 1(IA) group element, the 2nd (HA) group element, the 3rd (TTTA) group element, and a 
halogen — . the element more than a kind is expressed at least 0.2 or more numbers [ two or less ] and 
e express 0.2<d+e<2 with or more 0.01 one or less number, and, as for d, f expresses or more 1 six or 
less number. 

[0148] Although the example (C-l to C-18) of the amorphous oxide which makes Sn a subject is 

shown below, this invention is not limited to these. 

[0149] 

C-l SnSi03 C-2 Sn0.8A10.2B0.3P0.2Si0.5O3. 6 C-3 SnA10.4B0.5Cs0.1P0.5O3.65 C-4 
SnA10.4B0.5Mg0.1P0.5O3 .7 C-5 SnA10.4B0.4Ba0.08P0.4O3. 28 C-6 

SnA10.4B0.5Ba0.08Mg0.08P0.3O3.26 C-7 SnA10.1B0.2Ca0.1P0.1Si [ 0.5O3.1 ] C-8 SnA10.2B0.4Si 
0.4O2.7 C-9 SnA10.2B0.1Mg0.1P0.1Si 0.5O2.6 C-10 SnA10.3B0.4P0.2Si 0.5O3.55 C-l 1 
SnA10.3B0.4P0.5Si 0.5O4.3 C-12 SnA10.1B0.1P0.3Si 0.6O3.25 C-13 SnA10.1B0.1Ba0.2P0.1Si 
0.6O2.95 C-14 SnA10.1B0.1calcium0.2P0.1Si 0.6O2.95 C-15 SnA10.4B0.2Mg0.1Si 0.6O3.2 C-16 
SnA10.1B0.3P0.1Si 0.5O3.05 C-17 SnB0.1K0.5P0.1SiO3.65 C-18 SnB0.5F0.1Mg0.1P0.5O3.05 
[0150] Although any method of the calcinating method and a solution method can be used for the 
amorphous oxide and/or cull scorch night of this invention, its calcinating method is more desirable. 
After often mixing the oxide, cull scorch night, or compound of the element which corresponds, 
respectively by the aforementioned calcinating method, it is desirable to calcinate and to obtain an 
amorphous oxide and/or a cull scorch night. These are already producible by the well-known method. 

[0151] In the non-water rechargeable battery of this invention, the average grain size of the 
aforementioned negative-electrode active substance used has desirable 0.1-60 micrometers. In order 
to make it a predetermined grain size, the grinder and classifier which were known well are used. For 
example, a mortar, a ball mill, a sand mill, a vibration ball mill, a satellite ball mill, a planet ball mill, 
a revolution air current type jet mill, a screen, etc. are used. At the time of pulverization, wet grinding 
which made organic solvents, such as water or a methanol, live together can also be performed if 
needed. It is desirable to perform a classification in order to consider as a desired particle size. As the 
classification method, there is especially no limitation and it can use a screen, a pneumatic elutriation 
machine, etc. if needed. Dry type and wet can be used for a classification. 
[0152] As a negative-electrode active substance which can be combined and can be used for the 
amorphous oxide negative-electrode active substance centering on Sn, Si, and germanium of this 
invention, the metal in which occlusion, the carbon material which can be emitted, a lithium and a 
lithium alloy, and a lithium and an alloy are possible is suitably mentioned in a lithium ion or a 
lithium metal. 

[0153] - an electrode -- a mixture ~ the electrode of - this invention — . as a mixture, the non-proton 
nature organic solvent else [, such as an electric conduction agent, a binder, and a filler, ] is added 
[0154] In the constituted cell, if the aforementioned electric conduction agent is an electronic- 
conduction nature material which does not cause a chemical change, it is good anything. Usually, 
conductive material, such as natural graphites (a flaky graphite, a scale-like graphite, earthy graphite, 
etc.), an artificial graphite, carbon black, acetylene black, KETCHIEN black, a carbon fiber, and 
metal powders (copper, nickel, aluminum, silver (JP,63-148,554,A), etc.), a metal fiber or a 
polyphenylene derivative (JP,59-20,971,A), can be included as one sort or such mixture. Especially 
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combined use of a graphite and acetylene black is desirable. As an addition of the aforementioned 
electric conduction agent* 1 - 50 mass % is desirable, and 2 - 30 mass % is more desirable. Especially, 
in the case of carbon or. a graphite, 2 -. 1 5. mass % is desirable. 

[01 55] this invention - an electrode - the binder for holding a mixture can be used As an example of 
the aforementioned binder, the polymer which has polysaccharide, thermoplastics, and rubber 
elasticity is mentioned. As a desirable binder, starch, a carboxymethyl cellulose, A cellulose, a 
diacetyl cellulose, a methyl cellulose, a hydroxyethyl cellulose, Hydroxypropylcellulose, alginic-acid 
Na, a polyacrylic acid, Polyacrylic-acid Na, a polyvinyl phenol, a polyvinyl methyl ether, Polyvinyl 
alcohol, a polyvinyl pyrrolidone, a polyacrylonitrile, Water-soluble polymer, such as a 
polyacrylamide, POR1HIDOROKISHI (meta) acrylate, and a styrene-maleic-acid copolymer, 
Polyvinyl chloride, a polytetrafluoroethylene, a polyvinylidene fluoride, A tetrapod FURORO 
ethylene-hexa FURORO propylene copolymer, a vinylidene fluoride-tetrapod FURORO ethylene- 
hexa FURORO propylene copolymer, Polyethylene, polypropylene, an ethylene-propylene-diene 
terpolymer (EPDM), Sulfonation EPDM, a polyvinyl-acetal resin, a methylmetaacrylate, The acrylic- 
ester (meta) copolymer containing acrylic esters (meta), such as 2-ethylhexyl acrylate The polyvinyl 
ester copolymer containing vinyl esters, such as an acrylic-ester-acrylonitrile copolymer and vinyl 
acetate, (Meta) A styrene-butadiene copolymer, an aciylonitrile-butadiene copolymer, A 
polybutadiene, neoprene rubber, a fluororubber, a polyethylene oxide, An emulsion (latex) or 
suspensions, such as a polyester polyurethane resin, a polyether polyurethane resin, a polycarbonate 
polyurethane resin, polyester resin, phenol resin, and an epoxy resin, can be mentioned. Especially, 
the latex of a polyacrylic ester system, a carboxymethyl cellulose, polytetrafluoroethylene, and a 
polyvmyhdene fluoride are mentioned. 

[0156] the aforementioned binder is independent -. or it can mix and use if there are few additions of 
a binder ~ an electrode - the holding power and cohesive force of a mixture are weak If many [ too ], 
electrode volume will increase and an electrode unit volume or the capacity per unit mass will 
decrease. Since it is such, the addition of a binder has desirable 1 - 30 mass %, and its 2 - 10. mass % 
is especially desirable. 

[0157] The aforementioned filler can be used anything, if it is the fibrous material which does not 
cause a chemical change in the constituted cell. Usually, fiber, such as olefin system polymer, such as 
polypropylene and polyethylene, glass, and carbon, is used. Although especially the addition of a 
fiUer is not limited, 0 - 30 mass % is desirable. 

[0158] - The electrolyte constituent of a separator-this invention can be used for safety reservation, 
using together with a separator. The separator used together for safety reservation needs to have the 
function which blockades the above-mentioned crevice above 80 degrees C, raises resistance, and 
intercepts current, and it is desirable that lock out temperature is 90 degrees C or more and 180 
degrees C or less. 

[0159] The configurations of the hole of the aforementioned separator are usually a round shape and 
an ellipse form, a size is 0.05 micrometers to 30 micrometers, and 0. 1 to its 20 micrometers are 
desirable. Furthermore, you may be the hole of the shape of a rod, or an indeterminate form like [ at 
the time of making by the extending method and the phase separation method ]. It is 20% to 90%, the 
ratio, i.e., the porosity, which these crevices occupy, and it is desirable. [ 35 to 80% of] 
[0160] Even if the aforementioned separators are single material, such as polyethylene and 
polypropylene, they may be two or more sorts of composite-ized material. What carried out the 
laminating of two or more sorts of fine porosity, films into which an aperture, porosity, the lock out 
temperature of a hole, etc. were changed is especially desirable. 

[0161] - The electronic-conduction object which does not cause a chemical change in the constituted 
cell as a charge collector of charge collector-positive and a negative electrode is used. 
[0162] As a charge collector of a positive electrode, the thing which made the front face of aluminum 
or stainless steel else [, such as aluminum, stainless steel, nickel and titanium, ] process carbon, 
nickel, titanium, or silver is desirable, and aluminum and an aluminium alloy are more desirable. . 
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[0163] As a charge collector of a negative electrode, copper, stainless steel, nickel, and titanium are 
desirable, and copper or especially a copper alloy is desirable. 

[0164] Although a film sheet-like thing is usually used, what was netted and punched, a lath object, a 
porosity object, a foam, the Plastic solid of a fiber group, etc. can be used for the configuration of the 
aforementioned charge collector. Although especially the thickness of the aforementioned charge 
collector is not limited, its 1-500 micrometers are desirable. Moreover, as for a current collection 
body surface, it is also desirable to attach irregularity with surface treatment. 
[0165] - Explain creation of the non-water rechargeable battery of this invention below to creation - 
of a non-water rechargeable battery. As a configuration of the non-water rechargeable battery of this 
invention, a sheet, an angle, a cylinder, etc. are applicable to alL On a charge collector, the mixture of 
a positive active material or negative-electrode material is applied, (coat) dried and compressed, and 
is mainly used. 

[01 66] the above - as the method of application of a mixture, the reverse rolling method, the direct 
rolling method, the blade method, the knife method, the extrusion method, the curtain method, the 
gravure method, the bar method, the dipping method, and the squeeze method can be mentioned, for 
example The blade method, the knife method, and the extrusion method are desirable also in it 
Moreover, as for an application, it is desirable to carry out the speed for 0.1-lOOmA Under the present 
circumstances, according to me solution physical properties of a mixture, and a drying property, the 
surface state of a good application layer, can be obtained by selecting the above-mentioned method of 
application. You may perform an application to double-sided **** also in the time of one side 

[0167] Furthermore, continuation, intermittence, or a stripe is sufficient as the aforementioned 
application. Although the thickness, length, and width of the application layer are decided with the 
configuration and size of a cell, the thickness of the application layer of one side is in the state where 
it was compressed after dry, and its 1-2000 micrometers are desirable. 

[0168] Dryness of the aforementioned electrode sheet application object and the dehydration method 
can carry out the thing of hot blast, a vacuum, infrared radiation, far infrared rays, an electron ray, and 
the damp wind using independent or the combined method. The range of drying temperature of 80- 
350 degrees C is desirable, and its range which is 100-250 degrees C is especially desirable, moisture 
content ~ the cell whole - 2000 ppm or less - desirable - a positive electrode ~ a mixture and a 
negative electrode ~ it is desirable to make it 500 ppm or less in a mixture or an electrolyte, 
respectively Although the method generally adopted can be used for the method of pressing a sheet, 
especially its calender, pressing method is desirable. Although especially press ** is not limited, its 
0.2 - 3 t/cm2 is desirable. The press speed of the calender pressing method has the amount of 
desirable 0.1-50m/, and press temperature has desirable room temperature -200 degree C. As for the 
ratio of negative-electrode sheet width of face to a positive-electrode sheet, 0.9-1 .1 are desirable, and 
0.95-especially 1 .0 are desirable, the content ratio of a positive active material and negative-electrode 
material - a compound kind and a mixture - it changes with prescription 
[0169] After processing it into a sheet-like cell as it is after piling up the positive and negative 
electrode sheet created by the aforementioned method through a separator, or bending, it inserts m a 
square shape can, and after connecting a sheet with a can electrically, the electrolyte constituent of 
this invention is poured in and it forms using an obturation board. 

[0170] Moreover, after inserting in a cylinder-like can after piling up and rolling a positive and 
negative electrode sheet through a separator, and connecting a sheet with a can electrically, the 
electrolyte constituent of this invention is poured in and a cylinder cell is formed using an obturation 
board. At this time, a relief valve can be used as an obturation board. It may be equipped with the 
various safe elements known from the former besides a relief valve. For example, a fuse, bimetal, a 
PTC element, etc. are suitably used as an overcurrent-protection element. 

[0171] Moreover, the method of making a cut in a cell can, the gasket crack method, the obturation 
board crack method, or cutting process with a lead board can be used for everything but a relief valve 
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as a cure of an internal pressure rise of a cell can. Moreover, the protection network which built th. 

be mcluded m a rnrxture or an electrolyte, as the example of the compound 

[0173] A metal and an alloy with electrical conductivity can be used as a can or a lead p 

personal computer, mobile personal ^^-Sk^^TSE^. 
[0176] 

MrS^S eXamP ' e ^ «— «— * * Mention is not 

[0177] (Example 1) Synthetie (!) instantiation compound P-l of a compound, and composition of P-2 
[Formula 26] 



'2— ch^c^^o^.' uwn^ _ cf 3 so 2 ci 

CH J 10-11°^ CH 3 Cl 2 /NEt 3 

/P \ P 

CF3SO2NH— -CH2CH 2 CH2 — ® /"""J'" 



"CHzCHjCHz-NHSpzCFa 



CHj KK,, CH > 
M-2 



IiOHaq H 3 Cr^ N '^X N 



CH 2 CH 3 
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— *~ Y-l 

r-i 



^ *z domino rM n 18e of intermediate field M-2 in 50ml of 
[0179] After ^^^^^^^^^ 8.4g, it was dropped at -30 degrees 
methyknechlo^ 

C, having tnethylamme 7 bet it for about i" ™ 5 ^natation and 1-N hydrochloric-acid 
hours, SO^ofwaterwa^^ 

water washed the methylene-chlonde phase, and r ^ e ^ e ^ e ^ nce 4ate was refined in silica 
cWoride was earned out a^ 

gel column chromatography ( m ^ len ^ c ^^^ of P-l was dissolved in 

[0180] ** Disulfon amide (M-2) lOg obtained by the syntheti * ^™^ fl ^ carried out for 30 

THF50ml,2O0.7 g ofLi^ 

minutes. Magnesium sulfate was added ^ d ^^ a X e ^ ssur e distilling off of the filtrate 
added for the filtrate after educed pressure ^f"^ P U 6 Og ] was obtained as colorless oily 
which filtered insoluble matter was earned out again and W J ? by HlNMR and the 

matterafterdryness^ 

methyl group on Si and the proton ratio of CH2CH2CrU snoweu 

(average molecular weight 11 92). . f ^ distributed in 20ml of 

0181]-5.0g(P-l)ofsyn^rewl^ 

methylene chlorides, and 20ml ^^^^J^SjtoStaide phase was separated and it 

dispersion liquid tothe vessel ^^^l^^^^A^V-lSyof 

out Teflon (registered trademark) coating ( De ^ s ™^"J JL Triton X-100) and a 

titaniumdioxides^Sgof water ^J^^^^^^^Mfa 

diameter of 0.5mm zircoma-beads (Nikkato Corp make) J "^*P * USU) zirconia 

1 50()rpm for 2 hours usmg me Sand-grmder^ miU ^ 

beadTwerefilteredandremovedfrommedistob^ 

titanium dioxide in this case was 2.5 micrometers. The particle size mis 

master sizer made from MALVERN. ^m-rdmi limiid were appUed to the 

[0183] 2-2 The glass y 

electric conduction side side of ^ 20mmx20mm size) which coated the tin oxide 

of the TCO glass [ by Asahi Glass ^^^SSeA) which adsorbed coloring matter, 
which doped the creation fluorine of Ti02 electrode (««™^ fe ^ side of electric 

Under meVesentchcumstances,me adhesive^ 

conduction side (from an edge to 3mm), and ^f^^^^come to ends. After the 
and it applied eight sheets at a time at once so that an a ^ e J f ^Xfat the room temperature, 
application, it exfoliated and the adhesive tape was an-dnedfor one dayat the roo m p 
Nek this glass was put into the electric furnace ^^^XS^La solution 
Science), and it calcinated for. 30 nunutes at 450 ^^^^^tSs glass and cooling. 

(3xten-fourmols/C0^^ 
Urbemgimmersedma4-tert^utylp^^ 

coloring matter dyed was washed and ^^J^^^^ particle was taken as 20 g/m2. 
layer obtained is 10 micrometers, and the ^^X^nd^cSe _L was about 30ohm/**. 
In addition,me surfaced 
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«^ 

was laid on top of these elecS^e^ho^T T^^ 0110 of same size 
obtained (Table 1, drawing )MoZv^^T ^ (" n * te to. B-l 10) waT 

using the solvent o^^l^^i^^^^>^ solution (E-101. of Table !) 
coloring mattersensiti^ 

same size as the electrode.it inffitra^^ eva P° rati ono of the 

usmg capillarity, and created the photoekcSnS ^ "fJ* bebmm glass 

nO)usmgmeelectrolvteE-110c P on^ 

performed heating at 80 degrees C after ceU crSn for l ^ a Polymenzation nature machine 
polymerization of the electrolyte. h0Ur m order to out the 

^185] The photoelectrochemical cell bv which t^i^- r- , 

by which the electric conduction ^tl^2 ^*^^ 8 « conductive glass 1. (that 

layer 4, an electrolyte 5, the platinum laS anTth, „lf \ ^ Ti ° 2 dectrode 3 > a Pigment 
tms example as shown in drLngT ^ WaS 0Ut to order ™s created by 

[0186] 

[Table 11 



E-101 



E-102 



E-103 



"E-104 



Kt-I t4«) /BCE tSOl y I g 



RE-1B81 /I. fa 



E-lflS 



E-107 



HOT 



E-109 



E-110 



"Hb-I(48)/»E-Z(5rt7~7775) 



«t-1(48} /P-2tS0Trr7i> T 



M-H48J /M(5m7T~i» T 



*t-|<48) /P-Bf5ffl7~i 



(2) 



tt-1148> /MQ(50)/ i in 



a-H4W /P-14iSflT7~T7T^ 



Kt-M4w /p-?ii5j»7~T7^ 



te-IWU /^31f4«l/ l L »WMDfr 



BCE (*«) : *Xi>7JX^^Z^ 
AIM (ftX*Rtt») :7^y^P=h.J^ 



B-J01 



B-l 02 



ttm 



B-103 



b-104 rgii 



-105 



B-105 



B-103 



Em 



B-IB9 I *»M 



B-110 



[0187] 

[Formula 271 



"CH2CH3 



I~ 

RE-1 



RE-2 



conve^ion efficiency (USJflO maket By tett^a^ffiteTrom^T^T?* 5 °° W ° f a Photoelectric 
ffiter (Kenkol^l) pass, the simulation ZS^J^T- 7? & T md 3 shai P «* 
£ d £^ 

aboveS^at^ 

and the electrical and electric^mXS^ufe f " ^^emical cell, rejectively, 
degrees C was measured in the curV^tential^S T w 211(1 was at 45 
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current density after carrying out the passage of time for 400 hours was collectively indicated to 

Table 2 under constant humidity. (60 degrees C, 70%R.H.) 

[0190] 



Table 2] 






J c s 


Voc 

rv) 


FF 


(X) 


JsetETS (X) 
6 Ot- 21*70* 

w v v XML OK. I Um 

4 00B3IWJ 


WW 


IM01 


10.1 


0.66 


0.64 


4.3 


99 




o-i 02 


7.8 


0.6 


0.65 


3.0 


11 




B— 1 03 


9.2 


0.64 


0.68 


4.0 


21 


itctfl 


B-104 


11.1 


0.65 


0.67 


4.8 


5 


*«w 


B-105 


10.6 


0.64 


0. 68 


4.6 


7 


*»w 


B-106 


10.5 


0. 67 


0.65 


4.6 


8 


*«w 


B-107 


12.1 


0. 64 


0. 64 


5.0 


8 


*RW 


B-108 


10.6 


0. 65 


0. 64 


4.4 


6 


*»W 


B-109 


99 


0. 64 


0.68 


43 


7 . 




B-110 


9.5 


0. 68 


0.62 . 


40 


4 





[0191] Since a solvent volatilizes, the photoelectrochemical cell (B-101) using the comparison 
electrolytic solution using the solvent has very bad endurance. Moreover, the comparison sample (B- 
102, B-103) using fused salt RE-1 and/or RE-2 passes, and although degradation in the time is small, 
a photo-electric-translation performance is not enough [ degradation ]. When the salt of this invention 
is used to them, initial performances, such as short-circuit current density and a conversion efficiency, 
and endurance are excellent. Such an effect was seen when which coloring matter was used. 
[0192] (Example 3) As a creation positive active material of a lithium rechargeable battery 3-1. 
positive-electrode sheet LiCo02 43 mass sections, the scale-like graphite 2 mass section, the 
acetylene black 2 mass section, Furthermore, add the polyacrylonitrile 3 mass section as a binder, and 
the slurry which kneaded the acrylonitrile 1 00 mass section as a medium, and was obtained is painted 
on an aluminum foil with a thickness of 20 micrometers using an extrusion formula application 
machine. After pressing with the calender press machine after dryness, the lead board made from 
aluminum was welded to the edge, and the positive-electrode sheet with 95 micrometers [ in 
thickness ] and a width-of-face [ of 54mm ] x length of 49mm was created. 

[0193] 3-2. as the creation negative-electrode active material of a negative-electrode sheet — . a meso 
face pitch system carbon material (PETOKA) -. as 43 mass sections and an electric conduction agent 

- the acetylene black 2 mass section and the graphite 2 mass section -. comparatively coming out - 

- mixing — . further - as a binder — a polyacrylonitrile - 3 mass sections ~ adding — the N-methyl 
pyrrolidone 100 mass section as a medium — . kneading ~ a negative electrode — a mixture — . the 
slurry was obtained a negative electrode - a mixture — the slurry was painted on copper foil with a 
thickness of 10 micrometers using the extrusion formula application machine, it pressed with the 
calender press machine after dryness, and the negative-electrode sheet with 46 micrometers [ in 
thickness ] and a width-of-face [ of 55mm ] x length of 50mm was created After welding the lead 
board made from nickel to the edge of a negative-electrode sheet, it heat-treated at 230 degrees C for 
1 hour in dry air of -40 degrees C or less of dew-points. Heat treatment was performed using the far- 
infrared heater. 

[0194] The creation negative-electrode sheet of a 3-3. sheet cell and the positive-electrode sheet 
carried out dehydration dryness at 230 degrees C for 30 minutes in dry air of -40 degrees C or less of 
dew-points, respectively. In dry atmosphere, the laminating of the separator (polyethylene porosity 
film) and nonwoven fabric which were judged in a dried [ dehydration ] positive-electrode sheet with 
a width-of-face [ of 54mm ] x length of 49mm and width-of-face [ of 60mm ] x length of 60mm was 
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earned out, the liquid ^which dissolved the electrolyte (E-202-21 3) of the composition shown in Table 
3 in die acetonitnle of the amount of said was applied on the nonwoven fabric, and the acetonitrile 
was distilled off under reduced pressure at 50 degrees C Moreover, the electrolytic solution (E-20H 
using the solvent was infiltrated into the nonwoven fabric as it is. The laminating of the dried 
[ dehydration ] negative-electrode sheet with a width-of-face [ of 55mm J x length of 50mm was 
earned out on it, using the sheathing material which consists of a laminate film of a polyethylene (50 
micrometers)-polyethylene terephthalate (50 micrometers), heat weld was carried out, four edges 

I^m^nm 5* T^T "5 ** ^ ^ ^ (B " 201 to B - 213 > ~ createtL * addition, the 

? } J USmg _t eleCtXOlyte E " 209 staining the salt P-30 which has a polymerization nature 
machine performed heating at 80 degrees C after cell creation for 1 hour in order to carry out the 
? m d£^ T n eleCtr ° Iyte - ^ com P° siti <>n of the sheet cell created by this example is shown 

[0195] 
Table 3] 



E-201 



E-202 
E-203 



E-204 



E-205 



E-206 



E-207 
E-208 



E-209 



E-210 



EE-3(30)/PC130)/EC(4<» 



JE-3J30) /RE-2 (70) 



liBF,(30)/RE-2t7fl) 



P-1 1100) 



P-5 (10Q) 



P-S(IOO) 



M3(100) 



P-18000) 



E-211 



E-212 
E-213 



MP (98) /A IBM (2) 
P-1 (30)/RE-3 



P-5I30J/RE-3 



P-1 (30) /PEO 
P-5 130) /PEO 



PC 



EC: x^u>A_3f{*_ ^ 
8E-3 : LiH£S0 I CF 3 ] ? 

PEO : -0,01,0),- 3 0 0 0) 



B-201 



B-202 



B-203 



B-204 



B-205 



B-206 



8-207 



B-208 



-209 



B-210 



B-211 



B-212 



B-213 



[0196] 3-4. About the sheet type cell created by the evaluation aforementioned method of a cell 
rxrformance, charge and discharge were repeated 30 times on condition that current density 1 3 
mA/cm2, charge final-voltage 4.2V, and discharge-final-voltage 2.6V**, and the service capacity in 
30 cycle eye was calculated. This was investigated about five cells of the same prescription, and die 
average was made into the capacity of the cell. Thus, the capacity of each cell was calculated and the 
relative capacitor to SB-1 was calculated. Moreover, the service capacity of a 200 cycle eye was 
calculated about each cell, the ratio to the service capacity of 10 cycle eye was calculated, and it 



[0197] 
Table 4] 












B-201 


i 1 


a 28 




B-202 


[ 0.61 


0.87 




Br203 


0.33 


I a 78 


ttRfl 


B-204 


0.84 


0. 9B 




B-205 


0.72 


0.95 




B-206 


0.81 


a 96 




B-207 


0.85 


0.98 




B-208 


0.94 


0.95 
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B-209 


0.66 


0.95 


#58W 


B-210 


0.95 


0.94 


*»W 


B-2 11 


0.91 


0.94 


*»W 


B-212 


0.93 


0. 93 


*RW 


B-213 


0.90 


0.95 


*5BW 



[0198] The above-mentioned result shows that the electrolyte constituent of this invention is raising 
cycle nature, without seeing the big fall of capacity. 

S of the Invention] The new electrolyte constituent containing the new polysiloxane salt and this 
salt which according to this invention did not volatilize substantially and were excellent in 
SficatiTn transportation ability is offered, and the electrochemical cell which was excellent in 
enduLice and ion conductivity including this electrolyte constituent^ the photoelectrochemical cell 
excellent in endurance and the optical transfer characteristic, and cell capacity cannot be reduced 
further, and it can offer offering the non-water rechargeable battery which was moreover excellent in 
the cycle property. 
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TECHNICAL FIELD 



detail, and the electrolyte cot^SXZL 7 ? ° W) ' and tte 8311 """^ed in mote 
[Translation done.] ' 
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Drawing selection I [Representative drawing] H 

1 n 

-m (i) 



[Translation done.] 
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2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

PRIOR ART 

[Description of the Prior Art] The electrolyte used for electrochemical cells, such as a non-water 
rechargeable battery and a coloring matter sensitization solar battery, is a medium which has the 
function (it is called ionic conduction) to convey the ion to inter-electrode, including the ion 
according to the purpose. For example, with the lithium secondary battery which is the representation 
of a non-water rechargeable battery, the conductivity of iodine ion and iodine trimer ion poses 
[ transportation of a lithium ion ] a problem by the coloring matter sensitization solar battery. In these 
cells, generally, although many solution systems with high ion conductivity are used as an electrolyte, 
there is a problem of an exhaustion of the solvent at the time of including in a cell and leakage 
reducing the endurance of a cell. That is, when the electrolyte which used the common low-molecular 
solvent is built into a cell, there is a problem that the cell performance by volatilization of a solvent or 
the liquid spill deteriorates. Moreover, in order to seal a solution in a hthium secondary battery, a 
metal vessel must be used, cell mass becomes heavy, and there is a problem that it is difficult to also 
give flexibility to a cell configuration. 

[0003] In order to conquer the fault of the aforementioned solution system electrolyte, various 
electrolytes are proposed in recent years, although the fall of ionic conductivity does not drop a cell 
performance small to a solution system electrolyte, the so-called gel electrolyte which made the 
solution electrolyte permeate a polymer matrix has the problem obtained and said, if volatilization of 
a solvent cannot be inhibited completely Moreover, although the polymer electrolyte which dissolved 
the salt in polymer, such as a polyethylene oxide, is expected as what solves the problem of a solution 
system electrolyte, it has the problem that ionic conductivity is not yet enough. 
[0004] On the other hand, although the method using the so-called quality of molten salt electrolysis 
which used the salt of a liquid as the base at the room temperature is learned, since a low-boiling 
point compound is not included, while it is effective in preventing degradation of the cell 
performance by volatilization, since viscosity is high, generally there is a problem of a low in charge 
transportation ability. For example, although an opposite anion is room temperature fused salt with 
imidazolium salts and pyridinium salts liquefied at a room temperature, such as BF4- and 2 
(CF3S02)N-, and it is proposed as an electrolyte for lithium ion batteries, an electrolytic mechanical 
strength and ion conductivity conflict, and when own viscosity of fused salt was raised, or it is the 
means of making polymer contain etc. and a mechanical strength is strengthened, the fall of ionic 
conductivity is seen. Furthermore, in the above electrolytes, ion conductivity temperature dependence 
is large and there is a problem that especially the ion conductivity in low temperature is inadequate. 
[0005] By the way, although compound solar batteries, such as a single-crystal-siHcon solar battery, a 
polycrystal silicon solar cell, an amorphous-silicon solar cell, a cadmium telluride, and selenium-ized 
indium copper, are set as the object of utilization or research and development, the photovoltaics 
which transform a light energy into electrical energy need to conquer troubles, such as reservation of 
a manufacturing cost and raw material, and the length of an energy pay back time, when making it 
spread. On the other hand, although many solar batteries using the organic material which pointed to 
large-area-izing or low-pricing are also proposed until now, a conversion efficiency is low and there 
is a problem that endurance is also bad. 

[0006] In such a situation, the technology of a photoelectrochemical cell using the optoelectric 
transducer (it abbreviates to a coloring matter sensitization optoelectric transducer henceforth) using 
the oxide semiconductor by which sensitization was carried out to Nature (the 353rd volume, the 
http^/ww4.ipm.jpo.go.jp/cgi-bin/tran_web_cgi_ejje ' 6/3/2003 



Page 2 of 2 

737-740th page 1991), U.S. JP,4927721,B, etc. with coloring matter, and this was indicated This 
cell consists of the optoelectric transducer, charge transfer layer, and counter electrode which 
function as a negative electrode. An optoelectric transducer consists of a conductive base ^material 
and a photosensitive layer, and a photosensitive layer contains the semiconductor with which coloring 
matter stuck to the front face. A charge transfer layer consists of a oxidation reduction object, and 
bears charge transportation between a negative electrode and a counter electrode (positive elecfrode). 
In the photoelectrochemical cell proposed by the above-mentioned patent, the solution (electrolytic 
solution) which uses salts, such as potassium iodide, as an electrolyte as a charge transfer layer was 
used This method is cheap and it is a problem for a photoelectric conversion efficiency not to tall 
remarkably by evapotranspiration of the electrolytic solution and exhaustion, if it is used over a long 
period of time, although it is promising, or to stop functioning as a cell in that a comparatively high 
energy conversion efficiency (photoelectric conversion efficiency) is obtained. 
r00071 The method of using as an electrolyte the imidazolium salt which is a low melting point 
compound as the exhaustion prevention method of the electrolytic solution at WO 95/No. 18456 is 
indicated to such a problem. Since according to this method water and the organic solvent which 
were used as an electrolytic solvent were unnecessary or little and ended conventionally, although the 
improvement of endurance was found, endurance is still inadequate. Moreover, when the 
imidazolium salt was made into high concentration, while viscosity became high, charge 
transportation ability fell, and there was a problem that a photoelectric conversion efficiency became 
low. Furthermore, there is the method of using a thoria ZORIUMU salt as an electrolyte, and there is 
the same problem as an imidazolium salt also in this method. 

r00081 In order to conquer the fault of a solution system electrolyte also in the electrolyte used tor 
electrochemical cells, such as a non-water rechargeable battery, the electrolytic solid state (polymer 
electrolyte) is studied in recent years. Although the polymer electrolyte which dissolved the salt m 
polymer, such as a polyethylene oxide, is expected as what solves the problem of a solution system 
electrolyte, ionic conductivity is not yet enough. Moreover, generally the ion transference number (in 
the case of a lithium secondary battery, it is the lithium ion transference number) which is one of the 
important electrolytic properties in the polymer electrolyte mainly reported so far is a low. therefore -- 
for example, the actual condition is that it is difficult to include in the goods with which a charge and 
discharge current decreases with time, and causes problems, such as causing the fall of capacity, and 
with which in the case of a lithium secondary battery it is flexible 
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EFFECT OF THE INVENTION 



Sf wnl^^l? 1 • ^ ? IeC ?° lyte COnStitUent contaimn g new polysiloxane salt and this 
salt which according to this invention did not volatilize substantially and were excellent in 
electrification transportotion ability is offered, and the electrochemical cell which was excellent in 
endurance and ion conductivity including this electrolyte constituent, the photoelectrochemical cell 
excellent m endurance and the optical transfer characteristic, and cell capacity cannot be reduced 
further and it can offer offering the non-water rechargeable battery which was moreover excellent in 
tne cycle property. 



i 
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volatilize substantially and were excellent o **J""__J_S «U te 
tote the electrochemical ^.^^SSSSSSS entale and the optical transfer 

moreover excellent in the cycle property. 
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MEANS 



[Formula 7] 




-fiftxC ( I ) 

[0012] In the aforementioned general formula m pi o^r>-> „ , 

an alkoxy group, n expresses Iree^ " ^ 311 »* *«* « 

general formula (m-b) foUOWm8 generaI fonnula ^ *e following 



[0014] 
[Formula 8] 



«2 R 2 

cation section independently resnectivelv Fwn if ?f 7vo 12 6Xpress ^ aforementioned 



Page 2 of 14 

with either -(CH2) 3- and -(CH2) 30CH2CH2-. Yl and Y2 are the above <1> which is a substituent 
containing the anion section respectively expressed with the structure of either the following general 
formula (TV-a) and a general formula (IV-b) independently, or an electrolyte constituent given in <2>. 



[0017] 
[Formula 9] 

RsSOaN- 
— Jtt5C(IV-a) 



© 

R 5 S0 2 NS02- 
-ftSrit(IV-b) 



[0018] In the aforementioned general formula (TV-a) and a general formula (TV-b), R5 expresses the 
alkyl group of the carbon atomic numbers 1-3. 

[0019] <4> The aforementioned cation section is an electrolyte constituent given in either of <3> 
from the above <1> which is a lithium ion. 

[0020] <5> The aforementioned cation section is an electrolyte constituent given in either of <3> 
from the above <1> which is either among the cation sections expressed with a general formula (Il-a), 
a general formula (Il-b), and a general formula (II-c). 
[0021] 

[Formula 10] 




Ry 2 " 



Ry s 

fori— 



N 



-felt (ll-a) 



Rys 



r 



Hlftit(ll-b) 



H&ft5£(M-e) 



[0022] In the aforementioned general formula (Il-a), Qyl expresses the atomic group which can form 
the aromatic cation of 5 member rings or 6 member rings with a nitrogen atom. Ryl expresses the 
alkyl group or alkenyl machine which is not replaced [ substitution or ]. In the aforementioned 
general formula (Il-b), Ayl expresses a nitrogen atom or the Lynn atom. Ryl, Ry2, Ry3, and Ry4 
express the alkenyl machine which is not replaced [ the alkyl group which is not replaced / 
substitution or /, substitution, or ]. Moreover, two or more may form the un-aromatic ring which 
connects mutually and contains Ayl among Ryl, Ry2, Ry3, and Ry4. In the aforementioned general 
formula (II-c), Ryl, Ry2, Ry3, Ry4, Ry5, and Ry6 may express the alkenyl machine which is not 
replaced [ the alkyl group which is not replaced / substitution or /, substitution, or ], among those two 
or more may connect them mutually, and they may form a ring structure. The compound expressed 
with the aforementioned general formula (Il-a), a general formula (Il-b), and a general formula (II-c) 
may form a polymer through Qyl , or Ryl -Ry6. 

[0023] <6> It is the electrochemical cell characterized by including the electrolyte constituent of a 
publication in either of <5> from the above <1>. 

[0024] <7> It is the non-water rechargeable battery characterized by including the electrolyte 
constituent of a publication in either of <5> from the above <1>. 

[0025] <8> It is the photoelectrochemical cell characterized by having the charge transfer layer which 
contains the electrolyte constituent of a publication in either of <5> from the above <1>, a 
photosensitive layer containing the semiconductor by which sensitization was carried out with 
coloring matter, and a counterelectrode. 

[0026] <9> It is the polysiloxane salt characterized by what is expressed with the structure of either 

the following general formula (Ill-a) and the following general formula (Ill-b). 

[0027] 

[Formula 11] 
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-«a(lll-a) HftStOll-b) 

Kl^ 6 af0re ^ enti ^ d 8 eneral f o^a (IH-a) and the aforementioned general formula (IH-b) 
Rl and R2 express . the alkyl group of the carbon atomic numbers 1-3 independently respectively X I 
and X2 express a lithium ion. LI and L2 express the binary connection machine respectively 
expressed with either -(CH2) 3- and -(CH2) 30CH2CH2- independently. Yl and Y2 express the 
substituent containing the anion section respectively expressed with the structure of either the 
following _ general formula (IV-a) and a general formula (TV-b) independently. R3 expresses the alkvl 
group winch is not replaced [ substitution or ]. n expresses three or more numbers. ^ 

[Formula 12] 

0 Q 
RsSOaN- RsSQjjNSOa- 

-tot(IV-a) HtotllV-b) 

[0030] In the aforementioned general formula (IV-a) and a general formula (TV-b) R5 expresses the 
alkyl group of the carbon atomic numbers 1-3 h expresses toe 

[0031] 

[Embodiments of the Invention] Hereafter, the polysiloxane salt of this invention an electrolvte 
SSlliT^rf ^ an0n " Water reChargeaWe batte ^ -d apnoLTect^cal 

[0032] (A salt and electrolyte constituent) The electrolyte constituent of this invention is used for 
reaction solvents such as a chemical reaction and metal plating, a CCD (charge-coupled device) 
camera various electrochemical cells (the so-called cell), etc. It is more desirfble for itt be 
SSS^tJ"? * non - water ^chargeable battery (especially lithium secondary battery) or the 
piotoelectrochemical cell using the following semiconductor, and to use for a^toelectioche^cal 

S ^ °!^ S ^ Ve i ti0n iS characteri2ed ^ having in structure the anion section which a 
proton comes to dissociate from at least one among the atomic group expressed with the 
aforementioned general formula (I), a sulfonamide and disulfon imide, N-acyl sulfonamide alcohol a 

bttoniT ? T Z C add ' "? ^ SeCti ° n wWch is metal ion the" cation ' 

* ^ 0U P ° f ? P 6 ^^ <* the 2nd group. The electrolyte constituent of Ms 
mw Z ^ by bem g ^.^yte constituent containing the aforementioned salt, 

of n 1 • ^ ex P res . s f d wth ^ aforementioned general formula (I) contained in the salt 

r003^ Sof 7 6XPreSS K d T? r eral f0nnUla ^ is ^ M 

[0035] Carbon atomic numbers (Following more than C may be called) are 1-24 preferably the 

SEES? g r?Y 0nnUla Setting - R1 md R 2 - each - independent"- alky g^oup [ - 
l*e FTexait tT T? * * ^ ^ C [ M0 ] m0re preferabl y 311(1 i^ghf chain- 
eAvl wf^^i a , ^ ' 6 ? y } a Pr ° Py1 ' bUty1 ' i^ 1 ' A P^ 1 ' a h exyl, an oJtf, 2- 

ethylhexyl t-octyl, A desyl, a dodecyl, tetradecyl, 2-hexyl desyl, hexadecyl, Octadecjd cyclohexyl 

SiT °7 l Cycl ? hex 7 1 ^ Tt is ^ore than C [ 6-24 ] preferably, and is more thanC [ 6-10 ] more 
preferably, aryl group [ - for example, phenyl and naphthyl] or alkoxy-group [ - more til CM 
24 ], for example, a methoxy, ethoxy ** butoxy, octyloxy, methoxyetho^ one, mXxyP^NTA 

L Rl and R2 ] may have the substituent. as a desirable substituent It is more than C T 1-24 1 
preferably, and is more than C [ 1-10 ] more preferably, alkyl group [ which may be replaced - You 
may be branched-chain even if it is a straight chain-like. For example, a methyl, ethyl, A pTpyl 
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butyl, i-propyl, i-butyl, a pentyl, a hexyl, An octyl, 2-ethylhexyl, t-octyl, a desyl, a dodecyl, 
Tetradecyl, 2-hexyl desyl, hexadecyl one, octadecyl, cyclohexyl methyl and octyl cyclohexyl] and the 
aryl group (desirable — more than C [ 6-24 ], for example, a phenyl, — ) which may be condensing the 
ring even if it has replaced 4-methylphenyl, 3-cyano phenyl, 2-chlorophenyl, 2-naphthyl, the 
heterocycle machine that may be condensing the ring even if it has replaced (the nitrogen in a ring 
may form 4 class at the time of a nitrogen-containing heterocycle machine.) Preferably More than C 
[ 2-24 ], for example, 4-pyridyl, 2-pyridyl, 1 -octyl pyridinium-4-IRU, 2-pyrimidyl, 2-imidazolyl, 2- 
thiazolyl, and alkoxy-group [ — desirable — more than C [ 1-24 ], for example, a methoxy, — Ethoxy 
** butoxy, octyloxy, methoxyethoxy one, methoxy PENTA (ethyloxy), acryloyl oxyethoxy and 
pentafluoro propoxy] and an acyloxy machine (desirable ~ more than C [ 1-24 ], for example, 
acetyloxy, -) benzoyloxy one and an alkoxy carbonyl group (desirable - more than C [ 2-24 ], for 
example, a methoxycarbonyl, — ) Ethoxycarbonyl, a cyano group, a fluoro machine, an alkoxy 
carbonyl group, a cyano group, and polymerization nature machines (preferably a vinyl group, an 
acryloyl machine, a methacryloyl machine, a styryl machine, a cinnamic acid residue, etc.) are 
mentioned. In the aforementioned general formula (I), n expresses three or more numbers. 
[0036] The anion sections which constitute the salt of a <anion section> this invention are a 
sulfonamide, disulfon imide, N-acyl sulfonamide, alcohol, a phenol, and an anion which a proton 
comes to dissociate from at least one among Sulfonic acids. As the aforementioned anion section, a 
sulfonamide, disulfon imide, and N-acyl sulfonamide are desirable. 

[0037] As for the conjugate acid of the anion section, it is desirable that pKa is 1 1 or less, and it is 
more desirable that it is seven or less. 

[0038] When the cation section which constitutes the salt of a <cation section> this invention is a 
metal ion belonging to a periodic table 1st (la) or the 2nd (Ha) group, unlike an oxy-alkylene 
machine, the atomic group shown by the general formula (I) does not interact with a cation strongly, 
but offers a flexible ionic conduction place from maneuverability being high. Thereby, the high ion 
transference number and high ion conductivity are realized. 

[0039] As the cation section which constitutes the salt of this invention, the organic cation expressed 
with either the aforementioned general formula (H-a), the aforementioned general formula (Il-b) and 
the aforementioned general formula (II-c) and/or a lithium ion are desirable. 

[0040] In the aforementioned general formula (H-a), Qyl expresses the atomic group which can form 

the aromatic cation of 5 member rings or 6 member rings with a nitrogen atom. Ry 1 expresses the 

alkyl group or alkenyl machine which is not replaced [ substitution or ]. 

[0041] In the aforementioned general formula (Il-b), Ayl expresses a nitrogen atom or the Lynn 

atom. Ryl, Ry2, Ry3, and Ry4 express the alkyl group or alkenyl machine which is not replaced 

[ substitution or ]. Moreover, two or more of Ryl , Ry2, Ry3, and Ry4 may form the un-aromatic ring 

which connects mutually and contains Ayl . 

[0042] In the aforementioned general formula (II-c), Ryl, Ry2, Ry3, Ry4, Ry5, and Ry6 may express 
the alkyl group or alkenyl machine which is not replaced [ substitution or ], among those two or more 
may connect them mutually, and they may form a ring structure. 

[0043] The cation expressed with the aforementioned general formula (H-a), the aforementioned 
general formula (Il-b), and the aforementioned general formula (II-c) may form a polymer through 
Qyl,orRyl-Ry6. 

[0044] aromatic [ in nitrogen ] in the aforementioned general formula (H-a) -- the composition atom 
of the atomic group Qyl which can form the cation of 5 or 6 member ring is preferably chosen from 
carbon, hydrogen, nitrogen, oxygen, and sulfur 

[0045] As 6 member rings completed by Qyl, it is a pyridine, a pyrimidine, a pyridazine, a pyrazine, 
and triazine, and is a pyridine more preferably. 

[0046] As an aromatic 5 member ring completed by Qyl, it is an oxazole, a thiazole, an imidazole, a 
pyrazole, an isoxazole, thiadiazole, an OKIS A diazole, and a triazole preferably, and they are an 
oxazole, a thiazole, and an imidazole more preferably. They are an oxazole and an imidazole 
especially preferably. 

[0047] Setting to the aforementioned general formula (H-a), the aforementioned general formula (II- 
b), and the aforementioned general formula (II-c), Ryl-Ry6 are an alkyl group (even if carbon atomic 
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WchT^r 0 ^ m ° rc *? C) m U24 preferabl y ™ d '« is a s ^ght chain-like, it may bf ° 

SS™JT 22 ^ w t ™ g WhiCh " n0t rep,aCed [ S ^ StitUti0n or • For « 
toe ARUKENRTJ machine which is not replaced [ a methyl ethyl, a propyl, butyl i- P ropyl a nentvl 

a hexyl, an octy , 2-ethylhexyl, t-octyl, a desyl, a dodecyl, tetradeck 2-bSyl desy ffi P * ' 

(a methylthio -) Acyl groups, such as an ethyl thio (an acetyl, a propionyl benzoyl ete wJS? 
machine and an acyloxies (methane sulfonyl, baaenesulp^ ? 
Sulfonyloxy machme, such as benzoyloxy one (methane sulfo MRiaSSf VZZS? 
^cha S toluenesulfonyloxy(^ 

etc.) and a carbamoyl group (N and N-dimethyl carbamoyl ~) , alkyl ^StoTSJl^U 

cation section that ******(ed) are expressed, and even if these are the same thev mav differ T i 
L2 express the divalent connection machine containing the alkvlene »S 25 r vf "? 

a&yl group which is not replaced [ substitution or ]. n expresses three or mor numbS fcTe 
aforementioned general formula flU-a) and the aforementioned general S^STib 2w 
group which is not replaced [ substitution or ] is desirable as Rl and R2 ML I and L2 S 
more-carbon number alkylene machine or an alkyleneoxy machinTisTesn^ble Z ^Tyi L 
amon section expressed -th a general formula (TV-e) fro'm a generd " 



[Formula 13] 
0 
sSOjN- 

-*«0v- a ) -it'ov-d 



© © 



G © 
RsCONS0 2 - I^NSOa— 

-ttadv-d) -iascav-.) 



or 1 IV r 3 8eneral f f mUla ^ 6Xpresses me ^ g^P which is not replaced [ substitution 
mn^T^T, 01 * a heteroc y cle ma chine from a general formula (I-Va). ? 1 SUbStltUtl0n 

E bf R S 3 W P ' ^ machine of R5, what was explained in full 

oetaii by Rl of the aforementioned general formula (I) is used preferably Esoeciallv in tW n *T^ 

SSTTTE" 1 gCneral fonnUla ^ t0 ^ ^rementioned general* SSt fSvS f^orine 

ssssste itr ble ' ™ a r uoromethyi macbjne - d a p^~y X: e 

c^cS, ? T, 111 1116 case of ^ aforementioned general formula (TV-d) the fluorXe 
__S£E? & ° U l f d ** substitutio »> or the non-replaced phenyl group of more S 1 5 is 
desirable. In the case of the aforementioned general formula (TV-e), the'pheny' group wSis not 
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replaced [ substitution or ] ^irable. aforementioned general formula (ffl-b), 

M0541 In the aforementioned general formula (m a; <u 

S for n 3 to 30 is desirable, and 6 to 20 is ^ of to ^on. Namely, it sets to te 

0055] Specially the desirable M»>> £ general formula (ffl-b). The above Rl 

aforementioned general formula ^^.^^Vs, and the above XI and X2 is lithium 
and R2 is the alkyl groups of the carbon at r^J^J^ L1 ^ L 2 is respectively expressed 
ions. It is the divalent connection [^^^ u ^rmSa- Yl and Y2 are the salts expressed 

expresses the alkyl group of the earbon atomic > ^ ^jon antcture of the salt 

^lAltaughUteexampleofte" 

[0057] 



[Formula 14] 



CF,S0 2 N CHjCH 3 CH 3 -^-|l 




CH 3 X 
Si CHjCHjCHj-NSOjCFj 



T 



CHj 



n = «10 CTWffl) 



(P-1) 

(P-2) 
(P-3) 



x= cHr"^^^ 0 " 3 



X = H,C 



-0~ cH3 



(P-4) 



X - CH 3 N(CH 2 CH 3 ) 3 

f 3 \ r 



CFaSO^CH^H^-CHjCHjCH 



li si— cA |i 

^ CH 3 n C 



-CHjCHjCHj-OCH^Hz— NSOjCFj 



(P-5) 

(P-6) 
(P-7) 



X= if 



rv 



x " C Hr N ' ! *^ /N ^" cH2CH20CH2CH20CH3 



hu^/vW.^^ 



6/3/2003 
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CHaOCHjCHjNfC^CHaJa 

[0058] 

[Formula 15] 

X CH 



— CH 2 CH^H 2 ^|^ <> __^l i __ i 



(P-9) 



X 

i—CHzCHjCHji-sOjNsOzCF, 
CH 3 " CH 3 

x= L r 



(P-10) x= . N {7~\ 



(p-ii) 



(P-12) 



X= CH 3 N(CH2CH3)3 
CH3 



/ r \ f Hj x 

CH 3 CH 3 
(P-13) "=«30 

x= L r 

,P • ,4, " = ohtO-oh, 

(P-15) /=\ 
X = H a C-N+ \ 



[0059] 

[Formula 16] 

/=\ X y ? H 3 ch, 



4- 



n 



<P-16) 

X= U + 



X 

n=»10 Ojt*M|) 



1 ° 1 ?' CHjCHjCHj-S" ^ 

CH 3 " CH, 



(P-17) X = 



http://www4.ipdl ^0^4^ web 



Lweocgiejje 



6/3/2003 



Page 8 of 14 



(P-18) X= Ll + 



(P-19) CHf N %/ ^CHsCH, 



/ r \ r 

W H i 0-«CH ! CH,-(-^-O-J-j i — CH lC H I CH,-,OCH 1 pH all -CH I CONS 0s CF. 

(P-20) X= Li* 

V O 

(P-21) cHr N s^ N ^w H a 

[0060] 

[Formula 17] ch, . p X 



(P-22) X = Li + 



(P-23) X= of"^"^**, 



p p x 

CF^tCH^H^CH^r^p O-j— |l CH 2 CH s CH 2 -(OCH 2 CH 2)rN 80 2 CF s 

CH 3 CH 3 



(P-24) X = Li + 



(P-25) X= CHr N ^ N ^CH 2 CH, 



(P-26) CHaCHjOCHaCHiOCH, + 
CH a O(CH^H 1 O b -CH 2 CH 8 CH,^|l^-^- ^-CH a CH a CH J -OCH ! pH l -30 2 N 5 COCF3 



.oil 6/3/2003 
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CHaOtCH^H^-CH^H^H.-/-!,— Q ) f 

\T J SI— CHjCHjC^-OCHjCHj-SC 

CHjCHjOCHjCHjOCHj CHs 

n=«lD (Sf $_ } 

[0061] 

[Fonnula 18] 

(P-28) u + 




r°Vrr 4rf r4- 

och 3 n2 I 'n3 

J OCHjCHzOChfeCHjNSOjCF, 
OCHjCHaOCHjCHjNSOjCFj 

n1:n2:n3=6:3:1 (tJUJt) 

(P-29) 

- / f Hl f" 3 Li 



+ 




-CHzCHjjCHzSOjNSC^CFa 



CH, 



CH 3 f ( 
CH^HCONHCHjCHjCHj— f-SI O— -) 1 ( 



r>u n I.. 



c "3 ■ CH 3 

(M0 > x- Lf 

CH 3 NJtX ^-CH 2 CH5 



(P-32) 

^ CH 3 u - 



CHs 3 CH3 

[0062] 
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[Formula 19] 

^3 



CH 3 
Q = 



(CHjfeN— 
Y 



(P-33) Y= I 

(P-34) Y= ~N(S0 2 CF 3 )2 

(P-35) Y= BF 4 " 

(P-3S) Y = CF3SO3" 

Q= CH 3 -N^N— 
Y 

(P-37) Y = |" 

(P-38) Y = ~N(SP 2 CF 3 )2 

(P-39) Y= BF 4 " 

(P-40) Y= CF3SO3" 

Q= CF 3 S0 2 — N~ Y 

(P-41) Y= Li + 

(P-42) Y = 



CH3-N^N-CH 2 CH 3 



(P-43) Q— + LiO— 



(P-44) Q= + LiO— ^ y— CHz- 

(P-45) Q= + Li SOl-CH 2 CH 2 CH 2 — O— 

[0063] When iising the electrolyte constituent of this invention for the electrolyte of a 
photoelectrochemical cell, it is desirable to use the electrolyte containing I- and D- as a charge 
carrier, and it can add them in the form of arbitrary salts. As a desirable salt, YI- and YI3- mention, 
respectively and it is ****. Y is the cation section expressed with either the aforementioned general 
formula (Il-a), the aforementioned general formula (E-b) and the aforementioned general formula (II- 
c) here. As for YI3-, it is common to add iodine (12) to the bottom of Yl-existence, and to make it 
generate in an electrolyte constituent. Added YI3- of 12 and the amount of said generates in that case. 
[0064] Among the electrolyte constituent of this invention, the concentration of I- has desirable 10 - 
90 mass %, and its 30 - 70 mass % is more desirable. It is desirable in that case that all the remaining 
components are the compounds of this invention expressed with a general formula (I). 
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of I- ] %, and it is / it is still more Lstabk ftat it i! / oVTo^l / v**^ 1 " " ' S [ ° 1-50 mo1 ' 
0.5-5 mol / %. ™' 11 's ' 0.5- 10 mol / %, and / most desirable that it is / 

general fonnula (U-a), the n^L^^^^^Jf 1 ^ S u hown b * «* aforementioned 
formula (H-c), and arbitrary anions ^ an Son hf^ ^ ^' b) 'iS ^^oned general 

etc. are mentioned as a desirable ev*nX ' ™ bt>3 -> CF3S03-, CF3COO-, Ph4B-, 3(CF3S02) C- 
CF3COO-, 2 (CF3S02)N-^BF?^lve £ 7* d * haMe ** m SCN - ^03 ' 

La, CF3COOU cncoaS S^S5Sf hnB ! 11 t dts ' such 35 other iodin; sahs > «i as 

^^^^^ 

compound, Metal bromides, such as rSR^f? 4 tetraalkylammonium 
salt of the 4th class ammonium compounds such «5 2? f 5 *f d CaBr2 ' 0r Br2 ^ br <W 
pyridinium starts picture Sulfur com^ Juch 2 Si^r P icture ** a 
femcyanic-acid salt and a ferrocene-ferric^ ion 2 '° mp ! eXes ' such « a ferrocyanic-acid salt- 
disulfide, viologen coloring matted a nvdZXT' * * SUlfide ' 311(1 ^ ^l-aikyl 

used. When making it JS^^SSSS^ ^ "7 ^ t0 «* ^ be 

nnproves effective carried concLaTo J^ SttZT "? COmpOUnd which ' 
solvent, carbonate compounds, such as e%Cc^bo^nr ^ 1011 conduc tivity. As such a 
compounds, such as 3-me%l-2-oxazolS^^ ™ bomte ™* Propylene carbonate, Heterocychc 
ethylene glycol dialkyl emefli ^t^llf^ ""^ SUch 35 ^thylether, 
ether, Chain-like £. such « toStaS^i^ ^ P ol ^ne-glycol dialkyl ' 
glycol monoalkyl ether, Propylene-gfycS^mef^ f f ' A T ^ etool > 
Alcohols, such as polypropylL-gl^ monoalk y I ethe '> 

polyethylene glycol, Polyhydric alcono ^^2 ?^^ 3 pro Py leiie a 
acetonitrile, Guru taro dhutrile a mefto^f Propylene glycol and a glycerol, an 
such as ester, such as nrn^l ^mpom* ^Ta^hf ' * P ™ pionitrile > polar substances 

phosphonate, a dime%l7mfoX^ I a S^fT^ * C3 5 box y late > P^ric ester, and 
compounds, such as hetoocychc ^ ^ C3n to Also in this, nitryl 

carbonate and propylene caAomffiSrfS C ° mPOUndS ' SUCh » e ^ Ie ° e 

the anion of the liminm salt used °f%t Uthium **• b **> «*> 

(B), It is more desirable that they are toe flJST. • N "' 2 (CF3 CF2 S02 )N-) or boron 

containing at least one or more Wnfc £ efeme^27 f ""'r ^ CK S03 "- C(CF3S02)3-, 
ooncentrationofthesaltatthatnmfrmtsTS^ 0Sen ^ m L j™ « sulfur (S). As ' 
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r u- ■ tint, hv ****** As a mode of the electrochemical 
aforementioned electrolyte constituent this mventon by batter y are 

cell of this invention, a photoelectrochemicai cen anu 

mentioned. . „ w which me electrolyte ofthis invention is preferably used 

[0073] llie photoelectrochemicai cell by J^^dcrtro^ ^ ^ photoelectrochemica l 

contains in this charge transfer layer electrolyte constituent of this 

[0074] Hie photoelectrochemicai cell of tins ^ of ^ mvention has the charge 

mvention for below is explained The P h ° toele ^3^ e constitue nt, a photosensitive layer 
^rtingbedcont^ 
contliningmesermconductorbywh^^ 

counter electrode, and it constates Tta photoelectrochemicai cell of this mvention 

following may be made to work m "^^^J^ ce ll performance in the passage of 

S^gb 1 ^ f 
[0075] - An example ^<V^^ tc ^ZS^l0 comes to carry out the laminating of a 
Seer- d«l is shown, -d 
conductive layer 12 an under coat .14 ^^Xhotosensitive layer 16 turns into the 
the counter electrode conductive ^^"^Stan with coloring matter d from the charge 
semiconductor layer 24 which carried ou \ se ™*^^^ la y er wh ich consists of a 
transportation material t. The * e ™ condu ^^^^ particles s and the 

semiconductor particle s, the opening t5T cLge transportation material t 
chargetransportationmaterialthaspem^ 

consists of the same < om P 0 ^^^^^ substrate 26 and the counter electrode 

conductive layer 12, tiie sub str ^ ^J^KSta giving intensity, and may not be in an 
conductive layer 20. Substrates 26 and 28 may be ^tor pv K foreX ample, the boundary of a 
optoelectric transduce, Moreover, ^^^^^^J^^JL^ layer 1 6 and the 
conductive layer 12 and a photosensitive layer H ^^^Ssportmg bed 18 and the counter 
charge transporting bed 1 8, and the bo ^ t ^ e X^ s ™ be ca ^ying out diffusive mixing 
electrode conductive layer 20, the constituent of e^h class may b arrymg^ ^ 

mutudly.m addition^ 

material which has Ught-Wssi^^^ d fa ^tion, me case where 

[0076] Next, an operation of an "f 0 ^.™?^ carries out incidence to an optoelectric 
me semiconductor particle s is n type is ^^ d J^^ layer 1 6, will be 

transducer 10, the light which carried out "Z**^™^ matte r d of an excitation state, 
absorbed with coloring matter d etc., and will [generate^ f*™*™\> ^ conduction band of the 
^excited coloring matter d passes the ^ctron of fiom which it m0 ved to the 

semiconductor particle s, and it becomes 

aforementioned conduction band reaches a J"**™*^ tential t0 the counter electrode 
particle s. Therefore, a conductive layer 12 ^f^^Sucer 10 for the photoelectric cell, 
conductive layer 20. In the mode which ^^^^^ectron m a conductive layer 12 
if this photoelectric cell is c0 ™ ected ^^^ in an external circuit. The generated 

will reach the counter electrode conductive layer J u > « electron whlle lt 

XLt (for example, I3-) returns ^ oxidant of ^^^J^ ma terial is an 
returns this electrolyte component (^^^S^ succeeding* and can take out 
electrolyte. By continuing irradiating tight, a series ot 

the electrical and electric equipment. explained to each class of the 

[0077] Hereafter, an usable material and its formation method are p 
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below, it is accepted conductive^W o ^ * " a conduct ive base 

material" 

substrate 26 which it is arbitrary J* 1 „;j~5 lt 5 0nsl . sls ° f a conductive layer 12 and a 
sides, i, is accepted counterS^Ktitraye r ffi£T' "J""*" >*>* 

at which intensity and s^prfoSce^e 1 U " — ° f <>>■ 

example, a metallic material (aUovaZZZ A mam J amed 35 a inductive layer is used. For 
titanium, and aluminum) canfe S lH^S?S." f ^ ^old, silver, copper, zinc 
■ which contains an electric conduction Sent mTohlS tt '" ub f rate whid > ^ the conductive layer 
electric conduction agent, ametal^SSpTe £a ESSST "* T " i 

SSe^^ 

more that i, is Uansparan, in some ICS V&EJS^S* fe * «>* « 

1200nm), tt is desirable that it is 50% or mora SoVfo™ 2 V ^ in * ared K &>* ( 4( ">. 

Hn^f^^^^ 

evaporation as a transparent conductivity SZ^lf?^ ^ m a H>hca<ioii or vacuum 
layer, dte diacid-ized tin or indium-S-aSd Srn, Tt' 5 ^ coad »« i ™ 
demable. A transparant polymer filinlteSf^£?? I d0ped a flnoritte 01 ^ony is 
and an alkali fee glass withWt me Mutnce of 2 ^^advantageous sodaglis 
m respect of a low cost and intensity. As a matSof a tel , ' ? f ° r 2 trans P arent suba «e 
cellulose (TAC), polyetylene-terepWrate^™ 1? tra ^P arent P 0 '^ film, there is a triacetvl- 
polystyrene (SPS), polypLylcnc^uffide ttKwT ly f ,yle,KIlapI,thaIate <?m, syndiotactic 
ffSFX polyester suL^PE^S J^S^^^ <^***». 
bromme-Eed phenoxy etc. In order to secure suffiSt ^ anmuai P°<y°l«fiae, and 

sputtering, etc., and b^iLT^StZL^f^''^ by vaculm ^aporauono 
^amount ^^Att^?*^^*** 

carried om, generating ^t^^ClX^^rT^^^ 
maudy m coloring matter, and a semiconducte b£ra ^ "* eieCtrcn hole P 1 ** 
electron (or election hole). As for the semico^na^.Zt k ,? C ° reCelves 300 ,ransm «s "lis 
the n-type semiconductor which givea"^^^^^ 011 - " ' S dcsirable *«• " * 
'**^ W)k L web J^^-^^-mgasacrurier 
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under optical pumping. 

[0084] (B-l) The compounds (for example, a strontium titanate, titanic-acid calcium, titanic-acid 
sodium, a barium titanate, a niobic-acid potassium, etc.) which have silicon, an element 
semiconductor like germanium, a HI-V system compound semiconductor, metaled chalcogenide (for 
example, an oxide, a sulfide, selenides, or those composites etc.), or a perovskite structure as a 
semiconductor semiconductor can be used. 

[0085] As chalcogenide of a desirable metal, the oxide of titanium, tin, zinc, iron, a tungsten, a 
zirconium, a hafnium, strontium, an indium, a cerium, an yttrium, a lanthanum, vanadium, niobium, 
or a tantalum, cadmium, zinc, lead, silver, antimony or the sulfide of a bismuth, cadmium or a leaden 
selenide, the telluride of cadmium, etc. are mentioned. As other compound semiconductors, the 
selenide of phosphides, such as zinc, a gallium, an indium, and cadmium, a gallium arsenide, or a 
copper-indium, the sulfide of a copper-indium, etc. are mentioned. Furthermore, the composite 
expressed with MxOySz or MlxM2yOz (the number [ metallic element ] of combination with which 
an oxygen atom, x, and y and z become as for M, Ml, and M2, and, as for O, a valence becomes 
neutral, respectively) can also be used preferably. 

[0086] As an example of the semiconductor used for this invention, Si, Ti02, Sn02, Fe 203, W03, 
ZnO, Nb 205, CdS, ZnS and PbS, Bi2S3, CdSe, CdTe, SrTi03, GaP, InP, GaAs, CuInS2, and 
CuInSe2 grade are desirable. Ti02, ZnO, Sn02, Fe 203, W03 and Nb 205, CdS and PbS, CdSe, 
SrTi03 and InP, GaAs, CuInS2, or CuInSe2 is more desirable, Ti02 or especially Nb 205 is 
desirable, and Ti02 is the most desirable. Ti02 has desirable Ti02 which includes an anatase type 
crystal 70% or more, and especially Ti02 of 100% anatase type crystal is desirable. Moreover, it is 
also effective to dope a metal in order to raise the electronic conductivity in these semiconductors. As 
a metal to dope, divalent and a trivalent metal are desirable. It is the purpose which prevents that a 
reverse current flows from a semiconductor to a charge transporting bed, and it is also effective to 
dope a univalent metal to a semiconductor. 

[0087] Although a single crystal or a polycrystal is sufficient as the semiconductor used for this 
invention, viewpoints, such as a manufacturing cost, raw-material reservation, and an energy pay 
back time, to its polycrystal is desirable, and especially its porous membrane that consists of a 
: semiconductor particle is desirable. Moreover, the amorphous portion may be included in part. 
[0088] Generally the particle size of a semiconductor particle is the order of nm-mu m. As for the 
mean particle diameter of the primary particle which asked for projected area from the diameter when 
converting into a circle, it is desirable that it is 5-200nm, and its 8-100nm is more desirable. 
Moreover, the mean particle diameter of the semiconductor particle in dispersion liquid (aggregated 
particle) has desirable 0.01-30 micrometers. It is lOnm or less preferably [ may mix two or more 
kinds of particles from which a particle size distribution differs, and / that the average size of a small 
particle is 25nm or less in this case ], and more preferably. Particle size is big, for example, it is also 
desirable to mix a semiconductor particle (lOOnm or more and about 300nm) in order to scatter an 
incident light and to raise the rate of optical capture. 

[0089] The number of the kinds of semiconductor particle one, and they may be two or more sorts of 
different mixtures. When mixing and using two or more sorts of semiconductor particles, as for one 
sort, it is desirable that they are Ti02, ZnO, Nb 205, or SrTi03. Moreover, as one more sort, it is 
desirable that they are Sn02, Fe203, and W03. As a still more desirable combination, combination, 
such as ZnO, Sn02, ZnO and W03, or ZnO, Sn02, W03, can be mentioned. When mixing and using 
two or more sorts of semiconductor particles, each particle size may differ. The particle size of the 
semiconductor particle especially mentioned at the one above-mentioned item is large, and 
combination with the small semiconductor particle mentioned henceforth [ 2 items ] is desirable. The 
particle of a desirable large particle size is lOOnm or more, and the particle of a small particle size is 
15nm or less in combination. 

[0090] As a method of producing a semiconductor particle, they are the company (1998) of the 
"science of sol-gel method" AGUNE ** style of ******* * 9 and a te chnical-information association. 

[Translation done.] 
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^^MlTT =— = 



[0.77] « „ W* 0) p ., of a compouad> ^ ^ ^ 

[Formula 26] 

/ r \ r 



M-l 9 0 0-1 000 



^3 



4P^3 CHg 
Si— -O— l_i 
| /"I' CH2CH2CH2 ~ NHS °2 CF 3 

CH5 10M1 CH3 



M-2 



Sel^/ritl^ * Mediate field M-2 in 50ml of 

C, having triethylamine 7 beuf 2££5 * ^ ^ at ^ de ^s 
hours, 30ml of water was added to reaction r °° m tem P erat ^e, after stirring for 3 
water washed the methylene^nloriZSTS^ and '" N ^cWoric-acid 

chloride was carried ouUrCtS^ 

SSfT" chromat ography (methylene chloriSfand ^centrate was refined in silica 

[0180] ** Disulfon amide (M-2) 10g obtained hv S3? I- ? 1 W3S ° btamed 38 oil y matte '- 
THFSOml, 2O0.7g of LiOH-H and 5nS SSte^Sf ° ^ ° f ^ WaS disS ° Ived fa 
minutes. Magnesium sulfate was addS angered to ™« ' heatm \ reflux wa * carried out for 30 
added for the filtrate after reduced pressure diS *JTT T** *" methylene cWoride ™» 
which filtered insoluble matter WSSSS S^JET" t^ 8 ° ff ° f Ae filtote 
matter after dryness with the vacuum dryer tLTJ^SJI ° 8 3 T 0btained 33 Coloriess <% 
methyl group on Si and the proton ratio* CIECmSS MI? JT Perf0rmed by H1NMR «* *e 
(average molecular weight 1 192) CH2CH2 showed * was the average 10 of n 

,-edfor tempeM 
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[ 5.5g ] was obtained as colorless oily matter. emical-ceU 2-1. titanium-dioxide 

0182] (Example 2) The manufac TCl^s^^ro^ntent volume which earned 
dispersion liquid to the vessel made from tomtes e Aerosil P . 25 ) of 
out Teflon (registered ^^^J^l^^Midch make, Triton X-100) and a 
titanium dioxides, 45g of wate r With 1 g [ of disp i ^ m ^ it ^buted in 

master sizer made from ^^* n above . me ntioned dispersion liquid were applied to the 
[0183] 2-2. The glass rod was used and the above * carried out cutting processing 
electric conduction side side of the electticaU> ^^jj-g^ size) which coate d the tin oxide 
of the TCO glass [ by Asahi ^^^^^^^A) which adsorbed coloring matter, 
which doped the creation ^ "^ed to the part by the side of an electric 
Under the present circumstances toe adh esw ^ and glass was put m order 

conduction side (from an edge to 3mm) ^ d '\^Xsive tape might come to ends. After the 
and it applied eight sheets at a time at ™ » ^*J^ dayat the room temperature, 
application, it exfoliated and the adhes ive tap Jf^f^ °£ 32 ^ e made from Yamato 
N P L,*isgl r w T putinto^ 

Science), and it calcinated for 30 minutes at w a & ^ lass md cooling . 

(3xten-fourmols/(l.))ofcolormgmatte^ the J drying of the glass which 

After being immersed in a 4-tert-butyl P^^ 15 ^^ meekness of the photosensitive 
coloring matter dyed was washed and partic i e was taken as 20 g/m2. 

layer obtained is 10 micrometers, and the ^^^Xctive glass was about 30ohm/**. 
Jaddition, the surface ^^^f^^Zl^M^^ acetonitrile being 
[0184] 2-3. The acetonitrile was ^^^^SS^SS^ (E-102 to E-l 10) containing 
a constituent and a homogeneous amount) °^ e ^2^ own m Tab i e i to the Ti02 electrode 
the compound or comparison compound of &is rnvet ^Jg^^ ceU> was made and 
substrate(lcmxlcm)^^ 

created and by which the ^ f nsltmng ^'Sum vacuum evaporationo glass of the same size 
under 60 degrees C and reduced pressure The f^J.^J ( le |. 10 2 to B-l 10) was 
was laid on top of these electrodes, and the f^^^^^Soa (E-101 of Table 1) 
obtained (Table 1 , drawing! )• Moreover^ - the above by which 

using the solvent on top of the same TiO ^^° d ^ a ^ vacuum evaporationo glass of the 
coloring matter sensitization ^^f^^^SL into the crevice between both glass 
same size as the electrode, it infiltrated ^ electtolyttc so^m ^ cgU ^ 

using capillarity, and created the J*^2^3?J«S£ a polymerization nature machine 
per fS^ 

this example as shown in drawing! . 



[0186] 
[Table 1] 
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[0187] 

[Formul a 27]^ 



.n 



I" 
RE-1 



RE-2 



LiveLiol'Iffici^y; 0^^^^5SSSS?T of f easure ^ent 500W of a photoelectric 
filter (KenkoL-4 1 ) pLs, the si^^SwhfchdS? *? ^ «* a sh *P cut 

[0189] The crocodile chp was connects t,wi,« u ™^ . 

and the electrical and electric eouipm JwUchtSZ^ - P w electrocllem cal cell, respectively, 
degrees C was measured in the «SctotM T ■ °° SUnli8llt 30(1 was 8"™*° « 45 

circuit voltage (Voc) of the phohSodS^U Sfo bv £" f SMU238 "» <*» 
(Jsc), and a form factor - (FF) r- maximum Z«™Sr„ ■ • y ""s^ sno "-oncuit cunent density 
a convention efficiency (eta), aid %ZXZ£ET15?^ * ^"-^ — « 
current density after earning out the i*wL7^ / ~^, decreasm 8 short-circuit 
Table 2 under constant^ ("on JEttST ^ ™ Seated to . 

Table 2] 




.,, "ranee, moreover, the comparison sample (B- 
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102. B-103) using tosed sal. RE-1 and/or RE-2 passes, and although denudation to jhe , ft. Hs^l 

^^^^ 

HS w LiCo02 43 mass sections, the scale-like graphite 2 mass section, the 

SuS« S the edge, and the positive-electrode sheet with 95 micrometers [ m 

tfcirlmess 1 and a width-of-face [ of 54mm ] x length of 49mm was created. 

SSS?2 ^ theTreation negative-electrode active material of a negative-electrode sheet - a meso 

fp te» cXnltfrial (PETOKA) - as 43 mass section, e ^ 
- the acetylene black 2 mass section and the graphite 2 mass section - compamtively - commg ; out 

mixing - further - as a binder - a polyacrylonitrile - 3 mass sections - adding - the N-metnyl 
py3one mass section - as a medium - kneading - . negative electrode - 1 . — --the 
shSv was obtained a negative electrode - a mixture - the slurry was painted on copper foi with a 
tSel^of 1 Omicrometers using the extrusion formula application machine it pressed with the 
^I ZZto dryness, and the negative-electrode sheet witii 46 micrometers [ in 
S^^T^dlhHif.ftoe[ of 55mm ] x length of 50mm was created After welding 
Wd madeXm nickel to the edge of a negative-electrode sheet, it heat-treated at 230 degrees C for 

I hoSToMO degrees Cor less of dew-point, Heat treatment was performed using the far- 

^tlZSTZ amount of said was applied onthe nonwoven abnc and the acetomtnte 
Sed offunder reduced pressure at 50 degrees C Moreover^ electo yuc ^Uon (E-201) 
^„X"Xnt was infiltrated into the nonwoven fabric as it is. The lanunanng of the dned 
Uetotato ] ne^vTe ecttode sheet with a width-of-face [ of 55mm ] x length of 50mm was 
L™>dTutTn i usina the sheathing material which consists of a lannnate film of a polyethylene (50 
nSmSpoStoe ^phttolate (50 micrometers), heat weld was earned out four edges 

in drawing 3 . 
[0195] 
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EC .1^1, K 
RE-3 : UNROOF,], 
0,01,0).- 



PEO 



3 000} 

S^, A T 46 17 *?" ^ Created by "* evaluati< » ^orementioned method of a cell 
£jrT£ ^ 8C f° d f^T 86 were rcpeated 30 o" cooditioi. that 

average « made into the eapaeity rfffil e^ri* f I T ^J* 00 - Md 
Table 4] 



_____) 



B-201 



B-202 



B-203 



B-204 



B-205 



B-206 



mm* I »>i 



1 



. 0. 61 
0.33 



a 28 



0.87 



J. 84 
0. 72 



B-207 



B-208 



B-209 



B-210 



B-21 1 _ 
B-212 



B-21 3 



0. B1 



0.85 



o. 94 



0.66 



0.95 



0.78 



0.98 



0.95 



0.96 



0.98 



0.95 



ft* 



tt&m 



_____ 
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0.95 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram showing an example of the optoelectric transducer of this 
invention. 

[Drawing 2] It is the cross section showing the composition of the photoelectrochemical cell created 
in the example 2. 

Prawing 3] It is drawing showing the composition of the sheet type cell created in the example 3. 
[Description of Notations] 

1 Electrically Conductive Glass 

2 Electric Conduction Agent Layer 

3 Ti02 Electrode 

4 Pigment Layer 

5 Electrolyte 

6 Platinum Layer 

7 Glass 

1 0 Optoelectric Transducer 

1 2 Conductive Layer 

14 Under Coat 

1 6 Photosensitive Layer 

18 Charge Transporting Bed 

20 Counter Electrode Conductive Layer 

24 Semiconductor Layer 

28 Substrate 

3 1 Positive-Electrode Sheet 

32 Solid Polymer Electrolyte 

33 Negative-Electrode Sheet 

34 Positive-Electrode Terminal 
3 5 Negative-Electrode Terminal 
s Semiconductor particle 

d Coloring matter 

t Charge transportation material 



[Translation done.] 
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{Drawing 2] 
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rPrawing 1] 
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